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Lhe purpose of this journal is to record accu- 


rately, simply, and interestingly, the world’s 


, 
progress in scientific knowledge and _ industrial 


achievement, 


Newspaper Heroism 


ILE. true protessional spirit is essentially mod 
est, and among the highest type of protes 

sional men the good of the cause ranks higher 
than the gain of the individual. Pride of place and a 
laudabie ambition to exce! go side by side with a 
settled dislike of limelight exploitation and any form 
of newspaper notoriety. The ethical distinction be 
t trades and 


tween the protessions, which was so 
accentuated in earlier days, and survives 


strongly 
in certain parts of the world ever to-day, was based 
eriginally upon the tact that the professional man 
was supposed to take up his life’s work primarily 


because he loved both his profession and the people 


whom it might benefit. The personal gain which it 
brought was a secondary consideration. In_ this 


respect he was distinguished from the man of com- 


merce, who bought and sold first and last for pe- 
cuniary Chis ethical distinction or dividing 
line between the trades and professions has largely 
disappe irred; and we are sufficiently 
believe that it has been due to a filtration of the pro 


fessional spirit into the commercial world. 


gain. 


optimistic to 


\ case in point occurred on the steamship “Car- 
when she recently put into Halifax for coal, 


mania 
ind took advantage of the opportunity to make some 


A small 


pipe, leading from the turbine to the con- 


minor repairs to her low-pressure turbine. 
le ikage 
denser, had developed signs of weakness, and it be- 
came necessary to close certain gates which were 
naccessible from the exterior of the engine. Ordi- 
narily the turbines would have been allowed to cool 
down for repairs of this character, but in order to 
save from six to eight hours’ time, which would be 
HECesSsary for cooling off, the engineers decided to 
take off the manholes and send one of their number 
in to close the gates. This was done, and although 
the internal temperature was about 175 degrees, the 
task was successfully accomplished. 


York the 


ent was seized upon by the daily press reporter, 


Upon the arrival of the ship in New 
nd a repair job which was designated by the engi 
neers themselves a mere matter of routine duty, was 
vagnitied into a story of stupendous heroism and 
magnificent devotion to duty which, although it may 

ve provided an interesting quarter of an hour 
r th iverage citizen over his morning cup of 
offee, served only to provoke mingled consternation 
among the engine room's staff of the 


nd ridicule 
hip itself Although a temperature of 175 degrees 

scarcely that in which the individual 
t ld choose to take even moderate exercise, it is a 


especially in the 


aver ige 


wt that in some engine rooms, 
repics, temperatures have been known to run up 
net so very far from that given. On certain war 
tips, when the hatches are battened down for battk 
practice, engine-room temperatures have been known 


run up as high as 165 degrees. 


A Safety Throttle for Locomotives. 


ROMPTED by the too frequent instances of 


ih dis ible ment of loc omotive ¢ ngineers, ¢ ithe r 


by accident, sickness or sudden death, a cor- 


espondent suggests that all locomotives should be 


quipped with some form of automatic safety 


hrottle,” similar in its action to the control levers 
the motors of the New York and Boston subwavs. 
vhich automatically cut off the power the instant 


that the pressure of the driver's hand is removed 


Seme vears ago, the editor rode in the cab of one 
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of the then newly-instituted 18-hour trains to Chi- 


cago, when he covered some 1,500 miles of the 


round trip in the locomotive cab. He noticed that 
generally, and particularly at night, the engineer 


hand upon the throttle, the other 


would kee p one 


upon the air brake lever. An emergency stop was 
made by the instant operation of these two levers. 


It would, of course, be possible by means of some 
source of power, such as a pneumatically-controlled 
piston, to shut off the steam and apply the brakes 
it the instant that the engineer's hand dropped from 
the throttle, either through accident or death. The 
objection to such an arrangement would be that 
there are times when he must remove his hand from 
the throttle, as for instance when it is necessary to 
sand the rails or open the cylinder drain cocks. On 
the other hand, the safety step might be so arranged 
that it could be temporarily locked in position at the 
vill of the engineer. In these days of huge boilers 
ind large fire boxes, it becomes increasingly difficult 
for the 


fireman to supplement the watchfulness of 


the engineer. Locomotive engineers as a body would 


welcome, we believe, any practicable safeguard of 
this character, and it would materially add to the 


safety of railroad travel. 


A German Criticism of the Panama Canal 
HERE recently 


conditions and prospects at the 


n Prometheus a 


appe ared 
review of 
Isthmus of Panama, which may probably be 
taken as representing the average German view of 
our stupendous task of cutting a waterway from the 
Atlantic to the Pacifie at that point. 

It takes but a cursory reading of the article, 
which will be found in full in the current issue of 
the SuppLeMENT, to convey the impression that the 
writer is strongly pessimistic, both as to the com- 
pletion of the canal in 1915, and as to its commercial 
utility after it has been thrown open for traffic. 
American reports of rapid progress are considered 
to be “extraordinary obstacles 
have yet to be overcome”; and “the officials responsi- 
ble for the canal are beset by worries and fears. ’; 

Of the five kinds of difficulties: sanitary, finan- 
cial, technical, geological, and commercial, enumer- 
ated by Prometheus, it is admitted that the Ameri- 
éans, who have proved themselves fia8ters of the art 
of sanitation, have surmounted the hygienic and 
climatic obstacles which all but prevented the con- 
struction of the Panama Railway half a century ago. 
Seeing that the United States regards it as a matter 
of national honor to earry the work through, the 
financial basis of the enterprise is considered to be 


“very optimistic” 


secure, 

It is easy for any one who is familiar with the 
canal problem to predict the line of criticism which 
will be followed by any one who approaches the un- 
usual geological and technical difficulties which the 
construction of the canal has opened up. In the 
present case, the security of the Gatun Dam and 
the permanence of the slopes of the Culebra Cut are 
called in question; but in neither case is any new 
light shed upon the subject, nor are any possibilities 
of failure suggested which have not been made the 
subject of careful study and practical experiment 
by the engineers in charge of the work. An experi- 
mental dam has demonstrated that the materials 
used in the hydraulically built-up Gatun Dam will 
and there is no evidence 


be proof against seepage ; 
strata of 


that any continuous and out-cropping 
pervious material is to be found in either of the two 
underlying geological gorges, which will form part 
of the foundation upon which the dam will rest. 
Compacted by the great weight of the overlying 
dam, 120 feet in height, the underlying material, as 
revealed by hundreds of borings, is such that there 
is every reason to believe that the sub-surface, thor- 
oughly compacted by the enormous weight of the 
overlying dam, will prove to be as water-tight as 
It is true, as Prometheus states, that 


‘ 


he dam itself. 
this construction has been much discussed and se- 
verely criticised in America’; but it should be noted 
ihat this criticism was made before the extensive 
borings and the carefully carried out tests had dem 
satisfaction of our engineers that 
against 


onstrated to the 


the structure will be secure 


stable and 
seepage. 

Regarding the unquestionably serious slides in the 
Culebra Cut, to which much attention is given, it is 
sufficient to say that these slides were expected and 
provided for in the estimate of final cost. The un 
stable character of the Culebra Mountain had been 
suggested by the experience of the French when 
they commenced the cutting, and further established 
by the borings made by the American engineers. An 
estimate of six million dollars was made by Col. 
Goethals to cover the probable extra cost of remov- 
ing the slides. The latest advices from the Isthmus 
ire to the effect that on the more important of thie 


slides, the 
that present indications show that the appropriation 
will be sufficient to cover any further movements of 
Certainly it is not true that the 
heavy rains and floods sometimes make the most 
careful and elaborate calculations utterly useless,” 
Careful 
years past have made it possible for the engineers, 


movement appears to have ceased, and 
this character. 


records of climatic conditions for many 
by basing their calculations upon the maximum rain- 
fall and maximum flood discharge, to make ample 
provision for every possible contingency. 

Finally and inevitably, the writer in Prometheus 
brings to the front the old bugaboo of damage by 
possible earthquakes, although it is distinctly to his 
credit that, unlike some American critics, he impar- 
tially points to the fact that the Panama region is 
comparatively free from such violent earthquakes 
as frequently occur in Central America. The last 
earthquake of a violent character took place in 1621, 
nearly three hundred vears ago, and since then the 
Isthmus of Panama has experienced only very slight 
shocks, the most notable of which oceurred in 1882, 
It is our own belief that slight disturbances of this 
character would have no material effect either upon 
the earthen dams or the concrete locks. Further- 
more, we believe that because of their great mass, 
not merely the dams, but the locks themselves, would 
pass through an earthquake of some severity without 
either fracture or displacement. 

We are free to admit, however, that, when our 
critic comes to the question of the commercial future 
of the canal, he is much more to the point. He 
considers it doubtful if the Panama Canal is des- 
tined to become the “important artery of commerce 
and the worthy rival of the Suez Canal that it is 
designed to be,” believing that it makes its appear- 
ance too late to render to civilization the service that 
it might have rendered at an earlier date in the 
history of the commercial world. Had the canal 
always existed, the history of development might 
have been very different; the northeastern part of 
the Pacific Ocean would not have remained almost 
unknown until the middle of the nineteenth century, 
and the route of traffic between Europe and Aus- 
tralia and eastern Asia would have been via Panama, 
and would have become so established that it could 
scarcely have been diverted by the construction of 
the Suez Canal. But the development of the present 
trade routes has been based on the absence of a 
Panama Canal, and the great question is, how far 
can the opening of this waterway serve as a di- 
version: 

The writer believes that the existence of the 
eleven trans-continental roads in Canada and the 
United States, and the recent opening of similar 
routes across South America, to say nothing of the 
excellent Tehuantepec Railway, have largely re- 
moved the trade necessities which, in former years, 
called so loudly for the construction of the Panama 
waterway. Very significant is his comparison of the 
values in millions of dollars of merchandise which 
was shipped from American ports to both American 
and foreign ports, via Panama and Tehuantepec, in 
succéssive years from 1907 to 1910. In 1906-7 the 
value for Panama was $9,600,000; in 1909-10 this 
had risen to $12,800,000. The value for the Te- 
huantepec Railway for five and one-third months in 
1906-7 (the year of opening), was $11,450,000, and 
in 1909 to 1910 this had risen for the twelve month3 
to the astonishing total of 469,600,000. 

How far the forecast of this German review will 
prove to be cerrect, time alone can tell. It is our 
opinion that the advantages of shipment from port 
to port, without breaking bulk, will prove to be 
too great for successful competition either by our 
own trans-continental railroads, or those of Mexico 
and Central and South America. The appearance 
of this ably-written article, however, is another proof 
of the careful study which foreign nations are mak- 
ing of the commercial aspects of the canal. It is 
quite a question whether our own commercial bodies 
and the federal government are giving this subject 
the early attention which it requires. If the general 
commerce of the United States and the interests of 
its merchant marine are to reap the legitimate fruits 
of this great national undertaking, we should take 
early steps to safeguard our interests by suitable 
legislation. It would be perfectly proper to pass 
a law extending to all commerce between United 
States ports on the Atlantic and Pacific by way of 
the canal, those benefits which are secured by our 
present coast-wise traffic—in other words, Congress 
should recognize such traffic between American ports 
via the Canal das forming part of our coast-wise 
traffic by excluding all foreign ships from participa- 
tion therein. The passage of a law to this effect 
would unquestionably prove to be a most effective 
means for promoting the upbuilding of the American 
merchant marine. 
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Henry Walter Nerns 
4 ° ’ ° 
‘ D) ° ~ 
A Great Physical Chemist 
eT reve, east ee : 
By Prof. William J. Humphreys, United States Weather Bureau 
oon present director of the Physico-Chemical In- the effect of one salt on the solution of another theory of the action of the primary electric cel! a 
st te of the University of Berlin, Prof. Henry Another of Nernst’s many contributions to our theory that enables one to calculate beforehand just 
Walter Nernst, was born.at Briesen, West Prussia, knowledge is an explanation of why any dissolved what electro-motive force will be generated by a giver 
June 25th, 1864 He is, therefore, a much younger substance, as cane sugar, for instance, gradually combination of elements and solutions 
man than the volume and importance of his work spreads or diffuses throughout the medium in which The theory in question is based on three things. 
would lead one to suspect it is dissolved Here use was made of the laws of namely 
Intimate glimpses of a scientific man’s daily life osmotic pressure as formulated by van’t Hoff—laws (a) van't Hoff’s laws of osmotic pressure, or tend 
are often full of interest, especially when they re- that in every particular are analogous to the laws ency of a dissolved substance to move from places of 


yeal peculiarities or seeming eccentricities due to the 
nature and intensity of his work. In the present in- 
stan however, these peculiarities will be left to the 


discussion of his intimate friends, whom, doubtless, 


they sometimes amuse but never offend 
of us the Nernst calls to mind 


For the rest 


name chiefly a num- 


ber of important contributions to the science of 
physical chemistry, and hence it is with these alone 
that the following is concerned. 


In order to get a proper appreciation of Nernst’s 


human knowledge, it is necessary 
fertile field 
lies midway between the chemistry of 


contributions to 


briefly to review the cultivation of that 


that 


of science 


Lavoisier and the physics of Newton. 


As a matter of fact there is not now, and never has 


of gas pressure. 

Just as difference in gas density leads to gas dif- 
fusion, so does difference in concentration of a dis- 
substance lead to its diffusion through the 
medium in which it is dissolved. Hence the distri- 
bution of osmotic pressure throughout a given 


soived 


solu- 


tion determines both the direction and velocity of 
diffusion. 
During recent years the investigation of chemical 


equalibra at high temperatures has occupied most of 
Nernst’s attention. As every one knows, the proper 
ties of substances depend upon temperature. 
certain temperature iron, for instance, is easily mag- 
netized, while at higher temperatures it is but slightly 
magnetic. At ordinary temperatures rubber is exceed- 
ingly flexible and elastic, but at the temperatures of 


Up toa 


greater to places of less concentration 
(b) The 
Arrhenius, 


electrolytic 
which 


dissociation theery 
accounts for certain pr: ties 
dissolved salts on the assumption that they ar: 
or less broken down into their constituent parts and 
that these individual parts are electrified 

(c)} Nernst’s theory of solution tension, or the as 
sumption that any metal, when placed in a liquid, even 
a solution of one of its own salts, dissolves to a certain 
extent, just as a liquid evaporates 

The theory of the action of primary cells not onl: 
accounted for the actions of all 
nature, but suggested 
binations and foretold their action. ‘ 

An exceedingly simple cell, but one that illustrates 
the theory 


known cells of this 


even previously untried com 


consists of two zine rods dipping, the on: 


into a concentrated the 


other 





been, a sharp boundary between physics and chem- 
istry Hence a great mass of 

information that to-day would 

be grouped under the 


general 
heading, “Physical Chemistry,” 
was accumulated long before 


thought < 


f the 


any one ever 


above compromise title for it. 
Phys il chemist then in 
the sense of a ywledge of 
the physical properties. of 
compounds, is not a new sci 
encs The melting and boiling 
point of many substances, 
their specific heats, atomic and 
molecular yJlumes, viscosities 
spectra, powers to refract 
light, to rotate plane of 
polarization and__ the like 
were long ago studied, as were 


also the changes in these 


prop 
erties owing to the addition or 
substitution of one rr mors 
elements 

The object of the earlier ex- 


perimenters was exactly the 


same as that of the ablest of 
the later investigators All 
sought, as every student of 
nature must to -ordinate 


apparently isolated facts 








into a dilute water solution of 


zine chloride. The tendency 
of the zinc to dissolve into the 
water—its solution tension 


is the same in the 


two cases 
but the osmotic 


pressure of the 


zinc ions furnished by the 
zine chloride is greater in th 
concentrated than in the dilute 
solution Hence, since the 
osmotic pressure and the solu 
tion tension are in opposite d 


rections, a state of 


requires a larger number of 
zine particles to be dissolved 
from the zine bar in tae weal 
solution than from the one tr 


the strong solution But each 
zinc particle carries 
definite charge of 
electricity, and 
both zing 
tively charged, though the one 
in the 
strongly 


with it a 
positiv 
conseq iently 


rods are left nega 


dilute solution is mo 
charged than is th 


one in the concentrated solu 








through broad generalizations, 


or the assignment of them to 


a common But while 


cause 


the experimenta! facts discovered by the earlier 





workers are of the itest importance, only empiri- 
cal and hence merely approximate relations were 
found. 

The glory of the newer physical chemistry, that 


which justifies its claim to a position among the sci 


ences, is the freedom of its laws from mere em- 


piricism, and the exactness with which it enables one 


to calculate results by rigid mathematical processes 
It is to this branch of chemistry, the branch that 
might even be termed mathematical chemistry, that 
Nernst has chiefly contributed It must not be sup- 
posed, however, that he was the founder of this our 
newest science, for there are others, especially Ost- 
wald, van’t Hoff, and Arrhenius, with prior claims to 


that honor; but he has been and still is one of its 
chief builders. 

One of Nernst’s 
chemistry was a rational explanation of the mutual 
effect of salts upon each other’s solubility. It had long 
known that in many cases two salts markedly 
interfere with each other’s solubility in water, while 
no satisfactory ex- 


earliest contributions to physical 


been 


Others do not so interfere; but 
Planation had been offered for this phenomenon, nor was 
it possible, with a knowledge of the substances them- 
what effect either would have upon 
In this case, however, as 


selves, to predict 
the solution of the other 
often happens, the data necessary and sufficient to a 
complete solution of the problem were at hand, but it 
was Nernst who had the inspiration and the ability 
to use as premises the law of mass action, as devel- 
oped by Guldberg and Waage, and Arrhenius’s theory 
of electrolytic dissociation, and from them logically to 
deduce the numerical extent of 


exact cause and 


Photograph by E. O. Hoppé 
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liquid air it is as brittle as glass. And so it is with 
other substances, their properties are profoundly modi- 
fied when the temperature is greatly changed, so that 
to know a substance thoroughly is to know its prop- 
erties at all temperatures. Nor are the physical 
changes with temperature more pronounced than are 
‘the chemical. Substances that combine at one tem 
perature decompose at another, and qualities that are 
in a state of chemical equilibrium at one temperature 


are thrown out of balance by heating or cooling 


Hence change in temperature furnishes unlimited 
studies for the physical chemist—studies to which 
Nernst and his students have given the most atten- 
tion, but with results which, while valuable, neces- 
sarily are still incomplete The subject is so vast 


and so difficult that it will require years of work ap- 
proximately to complete it 

Probably the general public, since it cares 
for an art that serves its needs than it does for the 
science that rendered the art possible, knows of Nernst 
chiefly, if not solely, as the inventor of the electric 
glower that bears his name. This, however, like prac- 
tically all other discoveries worth while, was the out 
come, or, more exactly, a by-product of a purely sci 


more 


entific investigation, a careful study of the electrical 
conductivity of solid electrolytes. In the course of 
this work it was found that the oxides of certain rare 
elements possess properties that adapt them to eco- 
nomical use in electrical illumination. This was the 
always necessary discovery; the rest, in rendering the 
glower practicable, was but the ingenious combination 
of things already known 
To the scientific world, 
known as the man who first developed a satisfactory 


however, Nernst is best 


tion. Therefore, when the two 
zinc rods are connected by 
means of an electrical con 
ductor, and the « nit 


otherwise properly completed 


a current flows from the ik 
negatively to the more negatively charged rod outsid: 
the solutions, and in the reverse direction within the 
solutions 


both 


osmotic 


This, of course, destroys the balance, in 


between the solution tension and 
In the diluted 
vantage, after the balance is destroyed, is on the sida 
of the solution while in the mo 


trated with the 


solutions, 
pressure solution the ad 
tension, eoncen 
solution it is osmotic pressure 
Hence, zine is dissolved and added to the dilu 
tion from the rod that is in it, and at the 
an equal amount removed from the other solution an 
deposited on the rod it contains, till, in the end. the 
two solutions are of equal strength 

At all times, and in all 
motive force is directly proportional to the logarithm 


similar cells, the elecirs 


of the difference between the two osmotic pressures 
and is numerically calculable 


Such, then, are some of Nernst’s important cont: 
butions to science, and there is every reason, judging 
from his industry, ability and position, to expect still 


others of great value 


New Life Preserver 
consular reports describe a new for of 


R ECENT rm 
life preserver, which it is proposed to introdu 


into the German Navy It consists of two 


cushions bound together by straps and arrar 
lie upon the breast and back. The novel feature of 
the apparatus is an electric lamp, which is 


+h 


he forehead 
with a 


The lamp burns 3 or 4 hou 


provided reflector, which throws 
a distance of several hundred yards at 1 


preserver can be buckled on 














II. 


seen that the body of scientific research 


W kK have the 
which has to do with 


two 


what is popularly termed 


artificial life” takes on distinct phases he 
artificial system 
like 


‘protoplasm 


has to do with the creation of an 


first 


behaves more or less a living 
called 
eggs to 


parthenogenesis.” 


or “machine” which 


body, or like the living substance 


The second has to do with causing develop 


“artificial 
the 


being fertilized 
Before the 


century, the 


without 


discovery of sperm in the seven 
abso 


Dut 


fertilization was 
the 


teenth nature of 


lutejy unknown It was in 1677 that ’ 
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Artificial Lite 


By Benjamin C. Gruenberg 
This doctrine was later aban 


But 


to the beginning of life 


doned by Bonnet, and had very few adherents 


more in it than its strong 
The 
body 
the 
idea of “epigenesis” 
Wolff, 


and 


as we shall see, there was 


view 
defi 
structure 


advocates suspected alternative 
that the 


struc 


est ever 


was started as a without any 


egg 
ture, and 
This 
Friedrich 


nite developed complex 


was forwarded 
the 


to observing 


gradually 


by Caspar who had sense to 


resorted what 


developing 


abandon speculation 


could actually be seen in the hen’s egg 


But this doctrine did not carry satisfactory conviction 
that of the 
also 


I second question above eferred to 


share of each parent in the developing egg, was 


Makine the Non-Living Do the Work of the Living 


contains elements that were 
which in turn derived them 
indefinitely. In other 
words, the question that these speculations attempted 
one has to do 
with the mechanics of development, the other has to 
The fact of fertilization has also 
double aspect: it introduces into the egg the 
that make up the heredity from the male 
and it starts the of the egg that 
development. 


egg cell 
parents, 


the fertilized 
the 
parents 


present in 


from their and so on 


to answer is in reality two questions: 


do with heredity. 
this 
elements 
parent; activity 
leads to 

These two aspects of fertilization have been experi- 
The re- 
lation to heredity 


entally demonstrated in a number of ways. 





sites 


The as [— 


aumption amor! 


men of science } 

wae that the « | } ; 

sential thing in | 

fertilization was ‘ 
: 


iad 











‘ > 

i + F 

2 

P| ) 

the fluid in which ; i , '" 
the sperms float wor ( ) € 
But the Italian | ' ¢ 
monk  Spallar 9 ; i ¢ \ 
zani, who wan a AY, \ . \ , 
some ways ahea W ; ) \ 
of his time in hi > 
methods filtered ; } ) , 
some spernat ‘ / 
fluid and showed ‘ A H . { 
that the sperm i , : 
were the essential ? } 
factors This was ; g } 7 
more than a hui } j ; 
dred years ifte 1 : ; te. 
the little “anima! | a 
cules’ had beer ; F 
disco ed and | | rs 
still not ng coul ; } P 
be known f the | i , 
nature of fertill 
vation because Fie. / B 
nothing Vas 
known of th na 
ture { I ge 
After the estal 
lishment of the 
‘cell theory 
the structure ) 
living hings 
1838-39, it was 
pessible to get 
the notion that 
the egg is a cell; 
and a few years 
later (1845) th 
actua union of 
sperm and egg 
cells was dil- 
rectly observed . 
although the 
spern was not 
yet recognized as 
being also a cell Fis. 6 
until twenty 





Fic. + 





Fie. 7 





is shown by the 
fact of hybridiza- 
tion; indeed, it is 
through the study 


of hybrids that 
we have in recent 
years gathered 
the bulk of what 
we know about 
heredity That 
the elements 
which “bear the 
heredity.” or de- 
termine in some 
way the charac- 
ter of the organ- 
ism, are carried 
by the nucleus 
was shown in an 


experiment by 
Boveri 


He eut the 
eggs (unfertil- 
ized) of sea- 
urchins, so. that 


some pieces were 
without nuclear 
matter. These 
placed 
con- 
the 


pieces he 
in sea water 
taining 

sperms of another 
of sea- 
urchin; the 
sperms fused with 


species 


pieces of egg pro- 
toplasm. The egg 
began to develop, 
and when it got 
far enough along 
to be identified, it 
turned out to 
the charac- 
ters of only its 


have 





male parent. As 
the nucleus can- 
not be removed 


from a sperm-cell 
without killing it 
| (since the sperm 




















is practically all 


years later Dur la, Sperms of various plants, 1b, Sperms and ezgs of various animals. 2 Fusion of nuclear elements from sperm and egg in fertilization, 3a. Unfertilized 
ing all these sea-urchin egg surrounded by sperms, 3b, The same after the entrance of a sperm and the formation ofa “fertilization membrane,”’ After Lox h, Re- nucleus) the re 
rinnit f the first nuclear division in fertilized egg.—After Loeb, 5, Completion of the first cell division in the segmentation of the fertilized egg.— 4 M 2 
years however eb. 6. Four-cell and cizht-cell stages in segmentation of the egg.— After Loeb. 7. Hollow ball of cells; the “blastula” stage in the devel- ciprocal experi- 
there was an a a8 Op rage ae oes Ce a PE, See ee tne ae ment cannot be 
abundance of performed. But 
speculation. This EGGS AND THEIR DEVELOPMENT the same results 
concerned itself are obtained if 
with two major problems, which overlap in parts chiefly the subject for speculation and dispute. A in egg is made to develop without fertilization 
The first is, how does a hen’s egg, for example, be cording to one school, the essential thing is the egs There are many animals and plants whose «ggs 
ome metamorphosed into a chick? The second is, the sperm serves merely as a stimulus for develop normally develop without fertilization—either regu- 
what is the share of each parent in the develop ment. According to the other, the sperm is the essen larly, or under special conditions. For example, plant 
ng egg tial thing; the egg merely supplies the nutriment for lice produce during the warm weather large numbers 
The first of these questions could not be an.wered ts development. Since 1875, however, we know that of eggs which develop into organisms like the mother 
in the latter part of the eighteenth century, when both elements enter into the make-up of the develop without being fertilized, although another series of 
speculation probably reached the high-water mark ng cells. In this year Oscar Hertwig and other biol eggs, produced in the fall, cannot develop without fer- 
There were two leading theories, with endless argu gists were able to observe directly the union of el tilization The same is true of certain species of 
ment and debate \ rding to one theory the egg ments from the egg nucleus with elements from the “water fleas.” The queen bee sometimes lays eggs that 
contained wit! t 1 minute duplicate of the sperm nucleus (Fig. 2) develop without being fertilized; these always develop 
parent, and that t ly grew and developed. The The debate between preformation and epigenesis into drones, and occasionally a worker-bee lays eggs 
extrem nen f th ! vation theory” was has now no real meaning. Epigenesis is true in which also develop without fertilization. This phe- 
he French naturalist iirles Bonnet, at whose hands the sense that the fertilized egg from which the nomenon is called parthenogenesis, and attempts to 
developed into the absurdity that the pare bore organism develops does not contain any preformed produce parthenogenetic development artificially have 
these ef with their preformed minute embryos while structure corresponding to the anatomy of the plant been made for a long time as it was expected that by 
she was still herself in the eg: I yn indefinitely or animal into which it is to develop. On the other this means we could get a clue to the physico-chemical 
- *See Setentifie American, & hand, the preformation theory was true in this sense: (Continued on page 285.) 
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Fig. 1.—Electric substation where 44,000 volts transmission potential 
is reduced to 13,200 or 6,600 volts and supplied to farmers 


on lateral branch circuits. 





ees 

















Fig. 2.—Alternating current motor driving irrigation pump fed by 2,200 volt 
farmer service through transformers which reduce the potential to 200 
volts at the motor terminals. 














Fig. 3.—Thrifty crops on irrigated lands. 


By 


U r to the present time, with 6,000 central station 
companies in the United States, there has never 
been a company or plant established to supply elec- 
Perhaps there never will 
be. Conditions in the central station industry have 
changed so rapidly in thirty years that electrical sup- 
ply, once the peculiar enjoyment of residents in a 
limited city area is now available, from the one source, 


tricity to a farming region. 


over hundreds of square miles. The Boston Edison 
company, which began twenty-five years ago with a 
little area of perhaps half a mile arouna Faneuil Hall, 
now covers a large part of Massachusetts with its 
circuits, and has many farm supply problems on its 
hands Around Chicago, the North Shore Electric 
Company furnishes 24-hour current to a population 
of 250,000, in an area of 1,200 square miles, reaching 
71 cities and towns, and some hamlets with barely 190 
people. It has already many farmers on its books, 
The Pub- 
lic Service Company of New Jersey covers with its 
circuits the whole of the northern part of th 
Out in California, from the Sierras, electrical energy 
is fed to San Francisco over 200 miles away, and the 
circuits of the one system embracing more than half 
the counties in the State, are availed of already by 
many a farmer who never expects to have a railway 
track laid in front of his barn yard It has been 
proposed to throw into 25 or 30 plants, the generating 


and will soon have many more on its lines 


State. 


capacity of all the 400 existing central stations of 
New York State, because it is so easy now to dis- 
tribute electricity that is made economically in great 
quantity In England, the idea has boldly been put 
forward by Ferranti of using in about 100 central 
stations 60 million tons of coal, to supply the whole 
country, farmers included, with electricity at as low 
a price as 4% cent per kilowatt hour—11/3 horse- 
power for an hour for half a farthing. Here in vary 
ing instances we have reality and dream, but all em- 
phasizing the immense fact that electricity has ceased 
to be the servant merely of the city population, and 
how regards as within its reach any populated dis- 
trict where poles can be set and wires strung. 

It is needless to go into the technical details of the 
Process of engineering and invention to which this 
expansion must be attributed. Three main factors 
are involved, namely, the adoption of the alternating 
current, the utilization of water powers, and the resort 
to higher pressures of current. Of ail these changes 
the farmer is especially the beneficiary at present, and 
destined to be even more sc in the near future. The 


Electric pump equipment lifts the water 
from the water service trench nearby and from the low meadow adjoining. 


‘ ° 
Central Station 
Advantages of Introducing 


T. Commertord Martin and Putnam A 








methods of supply have been tried out and firmly 
established The questions now confronting the cen 
tral station manager, and already being dealt with by 
him in a great many instances are those of specific 
local distribution and service. Sometimes the farmer 
has still to consider the problem merely for himself. 
The farmer may install his own private electric gen- 
erating plant, or several neighbors might band to- 
gether and construct .a power station of their own, 
each being served on the co-operative plan. The most 
extensive use of electricity, however, in the rural or 
farming districts will, unquestionably, come as a de- 
velopment of present central station systems or the 
organization of companies having as their prime ®%b- 
ject, the serving of farmers’ needs, through weil 
planned electric plants located in the heart of the 
agricultural sections. 

During 1910-11 a canvass was made by a committee, 
specially appointed by the National Electric Light 
Association, to investigate the work of the various 
central stations in its membership in developing and 
caring for the electric power and lighting service to 
farms and in rural districts. The result of this can- 
vass was embodied in a report prepared by this rural 
electric service committee, of which Mr. J. G. Learned 
was chairman, and presented before the National 
Electric Light Association’s annual convention, May 
29th, 1911. The evidence brought out in the report Is 
most interesting and encouraging. 

Interesting data and valuable suggestions are, there- 
fore, now before us on this new problem of extending 
central station electric service to the farmer In 
mapping out territory, the central station can no 
longer regard the outlying sections as of no imme 
diate concern. They are to be reckoned with, and 
preparations should be under way to develop this 
business along lines that would insure handling it on 
such a basis as will give satisfaction to the farmer, 
and be profitable to the service company 

It is clear, from the reports of several electric plants, 
where the rural business has been developed along 
good engineering lines and the farmer assisted in the 
solution of his somewhat complex mechanical farm 
problems, that this service is profitable. Other central 
station companies are now making elaborate plans 
for carrying out methods of farm supply. 

The uses to which electricity can be advantageous] 
applied in rural districts are many, and far more in 
fact than one would at first suppose. For reasons of 
safety and labor saving, the need for electricity is 


Fig. 4.—An excellent hay crop on a low meadow land drained by the electric 
pump equipment shown in Fig. 3. 


Current for Farms 


Electricity into Rural Districts 
Bates 


really greater in farming districts than in the mors 
densely populated sections, owing to the comparati 
isolation and consequent difficulty in obtaining iabor, 
In the agricultural sections where stock farming 





carried on, or where there is considerable water to 
be pumped for irrigation purposes, the ws electri 
power is well recognized as a decided betterment an! 
it is in such districts, largely, that one will find th 
greatest opportunity for immediate progress. 
Broadly stated, the stock breeding and stcck feed 
ing districts require more power than truck gard 
ing districts. A stock farm requires to have con 
veniently within its reach at least 25 horse-power fo 
feed grinding, ensilage cutting, threshing, pumping 
and a variety of similar uses. The operation of dai! 
and creameries also requires considerab’e power an‘ 
is an inviting field for the use of electr 
Naturally, the farmer is not compelled to use els 
tricity, for there are several types of agricultural 
power apparatus utilizing steam, oil, heated ai 
other source of energy, which may usually be em 
ployed at a somewhat less first cost, bui the conveni 


icity 


ence, absence of risk and cleanliness of electric s 

are features which he values It is not ecessal 
therefore, to exert much effort in explaining the ad 
vantage of electricity, but the question is o1 

basis shall the service be supplied? 


The conditions incident to the supply o! 
in the rural or farming districts differ so materia! 
from those in the towns and cities that when the 
“farm” is considered, one is in the habit o 
the proposition as undesirable, because one does not 


clearly see the manner in which such service may be 
economically rendered nor the extensive vses to which 
electricity may be applied in agriculture This ign 
ance is not a universal condition by anv mes but it 
is illustrative of the atmosphere surrounding wa 


central stations, located adjacent to good irm} 
sections 


In northern Colorado, we find a progressi 


pany that apparently has atiacked the probie: 
right manner, and me of the characteristic f 
of the service supplied are illustrated in the a 
panying photographs. In the center of 
thickly settled sections, sub or distributing ati 
of the type shown in Fig. 1 are erected, tl 
being to locate points to which to bulld he l 
tribution feeder lines and from these 1} 

centers to feed out lateral branches 


This system embodies good eng inethods 
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and make the current transmission costs such that 
for farmer business the same rates are charged as 
those asked within the towns, the only difference 
being that a minimum charge is made to insure a 


reasonable return for the extra investment in the pole 
lines, the first cost of which this central station com- 
pany finds it agreeable to bear 

The planning of this system has been carefully done 
and the company’s policy is to encourage the utiliza- 
tion of its current 
in the uses to which electricity may be efficiently ap- 
plied In farming and their success in securing results 
and business rests solely on their power to convince 
the farmers of the merit of each idea suggested. 
natural that the rural consumers will 
require more individual attention from electrical so- 
licitors, owing to the entire reliance of the farmer on 
this information This makes farmers 
somewhat more expensive to care for as customers 
but in the well 


friendship is created or 


The soliciting agents are trained 


It is quite 


source for 


period of development it is money 


spent, as cemented and new 


found for current 

An especially desirable featur 
ice is the fact that the power or principal portion of 
their current requirement ts entirely during the day 
time. which makes a tendency to balance up the load 
on the without adding to the “peak” 
load conditions. It is, therefore, obvious that many 
plants in smaller cities can supply farms during the 
day their urban night, from the 
same generators 

Figs. 2, 3, and 4 illustrate water electrically pumped, 
for irrigation purposes, which is an important field 
for the use of power in any agricultural section. 

Fig. 2 shows a small inexpensive housing for the 
electric pumping plant, which elevates the water from 
a reservoir, a corner of which is shown in the back- 
ground The water is delivered from the pump 
through a system of trenches upon an acreage of sugar 
beets. In nearly all western States it is impossible 
to raise fruit, grain or garden crops without the aid 
Everywhere crops would gain if irriga- 


tises are 
of the farmers’ serv- 


power station 


and customers at 


of irrigation 
tion were more general 

Gravity irrigaticn is not always possible, due to 
the level of the land, with respect to the water source. 


To irrigate these high lands, which are often more 


valuable than the lower lands, it is necessary to raise 
the water by pumping. 

A general view of one of these electric pumping 
equipments is illustrated in Fig. 3, while Fig. 4 shows 
quite another condition, in that the land of this par- 
ticular field is so low that water would naturaily 
collect in places, forming marshes. The pumping 
equipment seen in Fig. 3 is utilized to keep this fleld 
drained during the season of irrigation; and the large 
field of potatoes—the foreground of the iliustration— 
benefit of this water. 

The central station system above referred to, and 
of which these illustrations are photographs, would be 
entirely appropriate as a means for mastering the 
farmers’ electric service problem in any locality, and 
while the uses to which electricity may be applied 
differ in the various localities, these illustrations are 
especially significant The more extensive use of irri- 
gating methods and power applications for general 
purposes must be adopted in successful farming sys- 
tems of the future. This fact at once ruggests a new 
field for the central station service that will no longer 
be neglected. 

It was the introduction of electric motors that en- 
abled manufacturers of all classes to determine defi- 
nitely their power costs. The results thus obtained, 
through the elimination of belting and shafting losses 
and by measuring directly effective power used, were 
surprising. 

On the farm, the advantages of such a change lie 
in another direction. The saving in power is not so 
important, for the amount of energy needed for this 
purpose is never so great as in the manufacturing 
establishment. The “ever ready” feature of the elec- 
tric motor is here its chief advantage. Moreover oils 
and other combustible fuels, useful as they are, always 
introduce a decided additional fire risk wherever used. 
and of necessity farms are isolated in outlying dis- 
tricts away from organized fire protection. Smal! 
power engines, using gas or oil fuel, may be placed at 
a distance from buildings when in operation, which 
of course is safer, but not so convenient. The danger, 
however, cannot be so readily lessened in the use of 
oil lamps, matches and lanterns, nor is it very con- 
venient to have to go outside to a point distant from 
the central buildings whenever power work is done. 


receives the 


ee, 


It is the inconvenience of things that often spells 
failure for farmers. With a minimum of labor at 
command and a maximum of work to do throughout 
most seasons of the year, a direct saving in time of 
getting ready on each operation is all important. 

From this point of view, therefore, the utilization 
of central station electricity for farming sections 
within striking distance of established power houses 
is ideal. 

The central station manager and the farmer 
have different “angles of attack,” but in reality their 
interests are the same. It takes time, however, to 
size up correctly a new situation of this kind, and 
this fact accounts for the tardy development of elec- 
trical matters in rural districts. 

The successful farmer of to-day is vastly different 
from the farmer of a generation ago. He operates, 
maintains and develops his farm with the care and 
shrewdness of a business man. He analyzes his soil 
with the sole purpose of determining or of adapting 
to it the kind of crops best adapted to its character- 
istics and conditions. 

He realizes that his stock must no longer trample 
tons of fodder under foot during the feeding season. 
Instead, he must cut the roughage and feed it in such 
manner that there will be little waste. The result of 
adopting such an obviously better method is success. 

All this, however, takes power, and the old time 
tread mill is too awkward to harmonize with the 
situation under the improved conditions. Power ma- 
chinery, therefore, becomes a necessity, and the elec- 
tric motor is ever the dream of the man who wishes 
to be abreast of the times. 

The matter of finance has yet to be mastered oy 
most farmers, and central station men must remem- 
ber this when arranging for the farmer’s initial in- 
vestment. It will be policy to find a way to provide 
the line wires, transformers and meters, but cutting 
and hauling poles is a farmer’s work and one can well 
leave this to him. He is often a skillful mechanician, 
familiar with the technique of a trade, and he or his 
sons take just as kindly to the handling of a dynamo 
or motor as they do to the operation of an automo- 
bile. The main thing to do in introducing electrical 
applications on the farm is to utilize—not in the city 
but on the spot—all these latent possibilities. 








A New System of Bunkering Steamships 


The ‘‘Herald’’ and Her Performances 


( NE of the latest developments in the bunkering 
of steamers is represented in the “Herald,” a 
twin-serew coaling vessel] shown in the photographs. 
The “Herald” is fitted on the Holland-Johnston system 
with elevators, and has a speed through the 
water of 6 knots. The capacity of the vessel is 400 
tons of coal, and the output 100 tons per hour per 
elevator, 1. e., 200 tons per hour for the vessel. Our 
frontispiece shows the “Herald” bunkering the London 
& North-Western Railway Company's mail steamer 
“Anglia,” and gives a clear idea of the construction of 
the vessel. The coal is carried in pockets or compart- 
ments on each side of the vessel. Between the com- 
partments and extending nearly from one end of the 
coaler to the other, is a longitudinal passage up and 
down which the movable elevators are free to travel. 
The system is novel and differs from other coaling 
methods, inasmuch as though the “Herald” has only 
two elevators, larger vessels fitted in the same way 
might have three, four or five elevators; and with each 
of these elevators, having an output of 100 tons per 
hour, it would be possible for a vessel so fitted to dis- 
charge herself at the rate of 500 tons per hour. Large 
ocean liners served by large vessels of the “Herald” 
one on either side of the liner, such as the 
“Mauretania” or “Lusitania” and the big vessels of 
the White Star Line, could thus be coaled at the rate 
of 1,000 tons per hour. 

A thousand tons per hour may appear a very large 
quantity of transfer from barge to steamer, 
and it can only be done by a system such as that on 
which the “Herald” is constructed, because to attempt 
to pass that quantity of coal down one shoot, or even 
that the would 
have to be so rapid that the delivery of it could not 
properly be taken. In the “Herald” system, however 
different shoots are put through th ide bunker doors 


two 


type 


coal to 


twe shoots, would mean discharge 


in different parts of the ve ‘ing is thus 
going on simultaneously in practica! arts of the 
vessel's bunkers, consequently, the onl) with 


By F. C. Coleman 


this method will be at the final trimming in the top 
of the bunkers, which must always be a slow opera- 
tion. 

The elevators may be moved from any one point in 
the trunk to another, being carried by the trucks on 
rails, which are shown in the photographs. In addi- 
tion to this flexibility of the positions of the elevators, 
the barge itself can, of course, be moved, consequently 
there is no doubt that any vessel with side bunker 
doors may be coaled by this design of plant. 

When supplying coal to vessels provided with cen- 
ter bunker hatches instead of shoots, conveyors are 
put into operation for the purpose. With other sys- 
tems of coaling a great drawback is experienced with 
the fine coal dust or dirt which gets blown about by 
the wind and covers the vessel being coaled from end 
to end with dirt. Compare these systems with the 
method of loading the London & North-Western Rail- 
way Company’s mail steamer “Anglia,” by the “Herald,” 
and it will be seen that the complete absence of 
dust in the case is remarkable. Coaling by means 
of the “Herald” is a very clean operation. No dust 
whatever gets on board the vessel being coaled. 

The elevators are driven by a very ingenious multl- 
ple gear in the top pentagon drum; the small engine 
necessary for the purpose being contained at the head 


of the elevator between the top and the bottom 
trunks. The exhaust steam from this engine is ad- 
mitted into the head of the elevator in a suitable 


position, and is directed along the shoots into the 
vessel’s bunker doors. The illustration shows the 
steam. It was found by experience that coal dust is 
carried straight into the vessel’s bunkers with the 
steam, thus insuring an extremely clean method of 
coaling steamers. It is stated that the steam does not 
in any way wet the coal. 

With two elevators, the crew of the “Herald” con- 
sists of the master, the engineer, the assistant engi- 
neer, a fireman and three deck hands. This crew Is 
sufficient to navigate her and do all that is neces- 


sary in connection with the bunkering of steamers. 
The salient features claimed for this bunkering system 
are: Flexibilty as regards the shoots, cleantiness, 
rapidity and economy. 


The Brooks Comet 
By Prof. W. R. Brooks 


HE new comet discovered in July by Dr. William 

R. Brooks, director of the Smith Observatory, 
Geneva, N. Y., is now visible to the naked eye, and in 
a very favorable position for observation on the west- 
ern side of Pegasus. The comet has moved up through 
the northern part of Cygnus, and on September 10th 
was about 20 degrees northwest of Vega, the brilliant 
star in the constellation Lyra, and now overhead in 
the early evening. This was its greatest north dec- 
lination, about 57 degrees. From this place the comet 
is moving first westerly, then southwesterly as it 
speeds toward the sun. 

The following ephemeris will show the comet’s track 
through the northwestern heavens. Those not having 
telescopes with graduated circles, can plot these posi- 
tions upon a good star atlas, and thus get the comet’s 
relative place to the well marked stars in its course: 


September. R. A. N, Declination. 
13 17 hrs. 10 min. +57 deg. 9 min. 
17 a at 65 “ 42 “ 
21 =a). % 63 “ 00 “ 
25 an. - R.° 49 “ a 
29 eB *-? 44 “ = 
October. 
3 oP 40 “ — Sitiiag 
7 Ss? a 34 “ | 


The comet was nearest the earth on September 17th, 
when its distance was 45,000,000 miles. While the 
comet is visible to the naked eye, an opera or field 
glass will add to the pleasure of the observation. 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


Octave Chanute and H. T. Ricketts—A Sidelight 


To the Editor of the Screntiric AMERICAN: 

The very appreciative article on Octave Chanute by 
Prof. Zahm, in your issue of May 13th, recalls an in- 
teresting coincidence occurring not far from the com- 
mencement of certain close relations between the 
writer and Mr. Chanute during the last eighteen years 
of his life. 

One morning in the early summer of 1896 Mr. 
Chanute inquired, somewhat quizzically, but in his 
usual serious and methodical manner, as to a young 
doctor who might not be too busy or too dignified to 
accompany him—for a consideration—on an expedition 
where he, the doctor, would be expected to do cooking 
during the few spare moments when he was not en- 
gaged in the professional duty of setting broken 
limbs. 

This inquiry was typical of Mr. Chanute’s customary 
way of launching an_ enterprise—fovesightedness, 
economy of service, shrewd calculation of adequate 
margins of safety, were but outcomes of his instinct 
and distinguished training as a bridge engineer. 
Having tried out his air planes and kites among tne 
tin cans and sand lots at the foot of Huron Street, he 
was preparing for his gliding experiments at Dune 
Park, Ind. With the fate of Otto Lilienthal fresh in 
his mind, he did not propose to let the members of 
his little company smash their bones without having 
some representative of the coroner available. It was 
a part of his spirit of cautious frugality that had he 
been spiritually minded he would have proceeded just 
as methodically to secure the services of a chaplain 
willing to take on a side line of washing while waiting 
for emergencies. 

I knew Mr. Chanute too well not to receive his re- 
quest in the same spirit of courtly gravity in which it 
was made. And here is where the coincidence came 
in—I sent with him a solemn-faced conscientious 
student of medicine then helping me in my office, who 
was as single-minded a crusader in his own sphere of 
science as was Octave Chanute in his. What Howard 
Ricketts did not know about cooking, his temporary 
employer—a Frenchman and an epicure—informed 
me, would have filled a large Creole cook book, and as 
a surgeon he never had a tryout on Herring’s or 
Avery's legs. But locked up even then in my young 
friend’s breast was the purest, most deeply religious 
and unselfish love of science with which I have ever 
been privileged to come into intimate contact. Ric- 
ketts had no money; he cared nothing for it except as 
a means toward achieving his ambition to become an 
independent thinker in the sphere of pathological bi- 
ology. He sat up nights with his ideas until his health 
was ruined, and his friends began to think him ob- 
sessed; perhaps he was a little so on commonplace 
subjects, but it was the obsession of preoccupation 
with connected thought, a form of mental peculiarity 
uncommon enough to seem queer to most of us, who 
are willing—post hoc—to admit that genius is usually 
a form of successful queerness. 

Curious,’ was it not, that the lives of these two 
great serious and clean-minded scientists should have 
touched thus semi-comically and casually, only to drift 
presently apart again without influence upon or 
understanding of each other. Ricketts always 
thought “flying” was the one really jocular event of 
his life, and expected to eventually hear of his 
patron's incarceration for too lavish expenditure of 
money on box kites. Mr. Chanute associated Ricketts 
with nothing but spoiled meals, and pursued the dis- 
agreeable subject no farther—of what use was biology 
to the mathematician? And so each of these pro- 
ductive nineteenth century materialists thought the 
other a hopeless, useless visionary! 

Yet Ricketts, like Chanute, “dreamed true,” and his 
brief life with its tragic end—a last willing offering 
to his great goddess—was crowded full of those un- 
dramatizable epics of the modern laboratory that re- 
call to us, if we have but the logical imagination to 
see them in their true stature, the heroic lives of early 
explorers, patriots, or religious enthusiasts. Pasteur 
and Metschnikoff gave him of their inspiration and 
technique. Animated by their methods, he struck out 
into new-world fields and returned with or finally sent 
back fresh contributions to science, destined also to 
prove of inestimable practical value to humanity. His 
Original studies in pathological biology have never 
been equaled on this continent. His discoveries in 
blastomycosis gave him early recognition, and 
won for him an appointment at the University of Chi- 
cago. tie spent three years studying the hitherto 


mysterious “tick fever” of the Rocky Mountains, and 
placed its etiology and pathology on a firm founda- 
tion. His experimental work in the immunity of or- 
gans received world-wide recognition and won for him 
in 1910, when barely thirty-eight years of age, the 
appointment to the chair of pathology at the Uni- 
ersity of Pennsylvania. As an especial mark of honor, 
the appointment carried with it a year's preliminary 
freedom for research work at a full salary, before en- 
tering upon active teaching service. As his final 
tribute to science he gave his life at its meridian in 
exchange for a knowledge of the secret sources of 
Mexican typhus. But not before that knowledge had 
matured from theory into fact, and the life history of 
the micro-organism of the disease lay unfolded before 
him under the microscope and in the culture medium. 
The Mexican government co-operated liberally with 
him during his work, and since his death in 1910 has 
given him unstinted recognition in an appreciative 
state paper transmitting his records to this country. 
We have now for the first time a complete biological! 
and morphological history of the bacillus of typhus 
fever—a filth disease transmitted from human to 
human through the intervention of the body louse as 
an intermediate host. These records, with others of 
importance made by the same hand, have just been 
edited and published for the University of Chicago* 
and the Chicago Pathological Society. 

It is not difficult for one who knew both of these 
natures well to see why they repelled and misunder- 
stood each other. Their method in dealing with. and 
their mental attitude toward, facts were from opposite 
poles. Ricketts’s method was intuitive and highly 
imaginative—an old-fashioned dreamer working back- 
ward from theories and ideals to facts. He saw the 
truth correctly but intuitively, the facts came inevit- 
ably but later. Chanute collected facts during a life- 
time of mature and precise mathematical thinking, 
and by methods of pure induction arrived step by step 
at correctly demonstrated conclusions, eventually be- 
yond even the insane dreams of Daris Green. And yet 
he also was an unselfish idealist, as is abundantly evi- 
denced by his refusal to accept the commercial ad- 
vantages which his basic patent on the biplane un- 
doubtedly gave him. The several hundreds of unpub- 
lished letters, full of technical details and mathemati- 
cal caiculations, which passed between him and the 
Wright brothers, and which are now in the possession 
of the Chanute estate, would indicate that his interest 
and his equity in the machine-driven biplane, while 
not at all tainted with commercialism, were vastly 
more than passing and casua!. The reported saying 
that he “turned up” or “happened to drop in” at Day- 
ton or Kittyhawk in 1901 cut him deeply and was 
scant recognition when viewed in the light of this 
unique and instructive correspondence between two 
great scientific men. The secret of this interest is an 
open one to those whe know the mainsprings of his 
life and character. That secret, after his modest for- 
tune was acquired, was an abstract and impersonal de- 
votion—incapable of jealousy—to the pursuits and 
achievements of pure science as apart from material 
gain and advancement. A motive power common 
enough in the old world, and still more so under the 
ancien régime—the day of Newton and Franklin, of 
Laplace and Priestly, of Humboldt and Goethe, but 
not commonly to be reckoned with amid the commer- 
cialism of present-day American life. 

In the midst of and a recognized factor in contem- 
porary supply and demand of modern railroad neces- 
sities, he still preserved unchanged the manner and 
family life of the French gentleman of the eighteenth 
century. Refinement, honesty, idealism, gentleness, all 
were his; yet he was full of fire in manner, spirit 
and inspiration. He was modest, yet he knew and 
gave himself his full value and dignity, as many of 
his letters abundantly show. In his seventy-ninth 
year his keen eyes sparkled like a boy's, and his 
wit was still as caustic as Montaigne’s. On his death 
bed he corrected letters and telegrams with an enjoy- 
ment in the ultimate refinement of words that was 
altogether French. A many-sided nature in which 
were joined the pure philosophic altruism of the 
eighteenth century with the keen love for productive 
mathematics of the most modern American. 

An early competence was won by strict business 
methods; then followed “retired leisure that in trim 
gardens takes its pleasure,” only the gardens were 
the Illinois and Indiana sand dunes, and the leisure 
was an industrious but impersonal life in the fourth 
floor of a city house, surrounded by models and 
stuffed winged creatures and an abundant library of 
mathematical and engineering literature. The product 
of these voluntary labors, which he gave unselfishly 
to the world, showed as a net resultant all that was 
correct winnowed by patient experiment from a thou- 
sand ventures incorrect in their entirety. The 





* Contributions to Medical Seience by H. T. Ricketts, Univ. of 
Chicavo Press, 1911. 


Chanute biplane model, in its simplicity of line and 
principle, is a type of all those products of matured 
“genius” which are really the resultants of skillful 
elimination of the unnecessary and illusory. The acci- 
dent of bodily age prevented personal flight. The 
accident of five years’ delay in the development of the 
gasoline motor aione prevented the compiete equipment 
of an otherwise perfect model. 

It has been among the great privileges of my pro- 
fessional life to have had intimate contact with and 
to have formed an early appreciation of the value 
of these two great lives—lives so unlike in the details 
of their working out and surroundings, and yet so 
fundamentally similar in devotion to abstract science 
and in the altruistic determination to give largely 
and unselfishly that humanity might be the gainer. 

Chicago, Ill. W. H. ALLporr, M. D 


Why Left-hand Mold-board Plows are Used 


To the Editor of the Screnriric AMERICAN: 

The following might be of interest to you in regard 
to the short article about mold-boards for piows in 
the Screntiric AMERICAN of June 17th, page 603. 

As far as the work done by the plow is concerned, 
there is, of course, no difference between a left-hand 
and a right-hand mold-board plow. The choice be- 
tween the two depends, however, on the manner in 
which the team (two horses or mules) {s driven or 
guided. If a single line is used, it is customary to 
connect it to the left (lead) horse, in which case the 
team is entirely led by this horse and by one line 
(single connection between the left horse and driver). 

After the first furrow has been made, it in itself 
is the best guide for the team, and since the second 
horse (right-hand horse as seen from the p'ow) is 
entirely guided by the “lead” horse, the latter should 
walk in the furrow. This arrangement. however, is 
possible only with a left-hand mold-board piow. 

With one-horse plows, or when the team is driven 
by a double line, it makes theoretically no difference 
whatever whether the plow has a left-hand moid-board 
or a right-hand mold-board. 

Washington, D. C. F. A. WEIHE. 


Who Saw This Meteor Train ? 


To the Editor of the Sctenrivic AmMmRICcAN: 

On the night of September 4th, I noticed extending 
across the heavens at New City, N. Y., what I think 
must have been a “persistent meteor train” as re 
cently described in the Screntiric American. It first 
attracted my attention at about ten minutes past 
eight and was then in the northern sky in the form 
of a large circular are not unlike a rainbow, but of 
much greater radius of curvature and extending al- 
most completely across the sky from west to east 

The train drifted rather rapidly in a southerly di- 
rection and apparently straightened out as it reached 
the zenith, remaining perfectly straight until it was 
lost to view at a few minutes after nine 

The atmosphere was perfectly clear, the sky abso- 
lutely cloudless and the moon, nearly full, shone 
brightly in the southern sky. At first I thought it 
was a peculiar cloud formation, but it apparentiy had 
a luminosity of its own and someone remarked to me 
that, “It looks like the stuff of which the aurora bore- 
alis is made.” Stars were plainly visible through the 
luminous mist and as it crossed the Square of Pegasus 
I noticed that it was almost as wide as the square, 
its length I estimated was 135 degrees or over 

As the streak crossed the moon’s disk the section 
in front of the moon was made invisible by the bright 
light, but on each side the segments were stil! plainly 
visible although considerably narrower than when at 
first observed and still in a straight line 

I would be very much interested to know whether 
this peculiar luminous streak was seen by other 
persons and whether it has been reported by anyone 
who knows what it was. Epcar PFARRE. 

New York. 


The National Tree of China 


YHE tung, or wood-oil, tree is worthily named tie 
1 national tree of China. It is stately in appearance, 
with smooth green bark and wide-spreading branches, 
affording a fine shade. It bears a fruit resembling 
a shell bark hickory nut, but as large as a sma!! 
crange. Sach nut contains three triangular see:ls 
similar to small Brazil nuts. The oil is pressed from 
these seeds, and the refuse is used as a fertilizer. The 
cil is used principally for polishing wood-work and 
dressing leather. Considerable quantities are ex 
ported 

The wood of the tung tree is used for making mus! 
cal instruments, fine boxes and the framework of smail 
It is believed that this tree misht flourish m 
States. 
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Suggestions for the Workshop 


Ingenious Expedients of Resourceful Mechanics 


Gasoline and Compressed Air for Cleaning 
By J. E. N. 
common practice in automobile shops to use 


lean the dirt from 


x and compressed air to < 
vis inaccessible parts of an automobile, the 
paratus employed requires a specially made nozzle 
mnected with a double line of hose. The apparatus 
llustrated in the accompanying engraving, which was 
nade by a friend of the writer, accomplishes prac- 
i the same result in a simpler manner. It coa 
a galvanized tank E provided with a tube, 
soldered into it at the top, and another one at the 
a { a ith ily Hown at 
H The tubes are joined and are connecte/ 
eans of a *-inch hose B of any suitable length, 
iy twenty feet, to a nozzle A. The nozzle should be 
led ith a quarter-inch aperture and a flared 
4 bicycle pump DP is connected with the tank 

















Gasoline and air tank for cleaning automobiles. 


secured to the 
into the 
is oper- 


al t de and a pressure gage G 15 


tr in use, a 
tank. a ndicated at / 


gasvline is poured 
pump 


pounds in the 


gallon of 
and then the 
pressure of several 


and H 


produce a 


The valves C may now be opened to 


in extent as to permit a small quantity of gaso 


such 

ind a comparatively large quantity of air to 
! hough the hose and the nozzle A may be dl- 
d to spray the parts which need cleaning. A 
nzle gallon of gasoline and a few strokes of the 
air pump have been found sufficient to clean thor- 
ough a single automobil This type of apparatus 
innot compete in efficiency with that used in auto- 
hops, but it is a practical device for a pri- 

va grarare 


How to Make an Engine Crank 
By Albert F. Bishop 
ry’ HE task of making an engine crank is by no means 
I eyond the average amateur me 
following will be found com 


abilities of the 
chani rhe directions 


aratively simple 


ake a piece of steel 2 inches thick, 5 inches wide 
and of a length to suit the purpose. A thin paste made 
chalk dust and water may be spread over the metal 
and when dry it will provide an excellent surface for 
aking the lines of a sharp lead pencil. The crank 
may be laid out on this surface to the exact size 


indicated in the accompanying 


rhe lines 





Fig. 1.—Cutting out a crank shaft. 
it A ‘ig. 1) can be cut with a power saw 
hie t running engthwise of the piece can be 
made to better advantage by drilling Ithough the 
\ yng cuts might be made by the power band saw 
To facilita veration of drilling, a jig should be 
1 if cold 1 1 eel, 1 neh thich 2 inches 
a ind about a foo n lengtt D | les in this 
1 perfect)y traight ! i y tt ho'es 
gether as possible w ) ! I one cut 


This jig need not be hardened unless 
The piece 


into the other. 
a large number of cranks are to be drilled. 
should be attached to the surface of the steel plate by 
means of three machine screws. Now, the workman 
can with his drilling and if the holes have 
been laid out nicely in the jig, the steel can be sep- 
arated without much trouble after drilling. 

After the crank has been cut out roughly in this 
manner it may be centered on the ends and turned in 
the lathe. The with con- 


proceed 


tool should be sharpened 





Fig. 2.—Machining the crank pin. 


siderable bevel and made to cut deep but thin chips, 
taking off nearly the first 
This procedure will do away deal of 
knocking. The cranked shaft 
at first, leaving plenty of stock for the finishing cut 


corner at the cut. 
with a great 


roughed out 


whole 


should be 


lor turning the crank pin, make a flange of the 
form indicated at B (Fig. 2) with two ears at the 
outer end, as shown at D The machining on this 
casting is simple. It consists in facing the flange and 
boring it out to receive the crankshaft. The flange: 


is clamped ‘» the face plate and a bolt at C acts as a 
pivot, so that adjustment up or down can be secured 
by tapping the lightly with a The 
straps are then bolted securely. Lateral adjustment is 
attained two set indicated at E Two 
set screws will serve to hold the shaft firmly 
neck of the flange. A counterbalance F 
bolted to the face plate. 


piece hammer 


with screws 
more 
in the 
be strapped or 


may 


Enlarging a Reamed Hole 
By R. P. Albert 
W HEN a mechanic desires to enlarge by several 
; thousandths of an inch a hole which has 
ready been reamed with a standard reamer, he can 
readily do so by wrapping paper around the tool, 
covering about three-quarters of its circumference and 


! 





Enlarging a reamed hole. 


leaving several cutting edges bare. The paper should 
be carried around with the reamer when the tool is 
in use. Graphite or the lead of a pencil should be 
rubbed on the outer surface of the paper to serve as 
a lubricant when the reamer is rotated. 


A Leather Cup Die 
By J. E. Noble 
\ EN who have much work to do around hydrauli: 
4 presses know how annoying it is to find they are 


out of cup leathers just when they are in a hurry for 


one. The price charged for cup ieathers by some deal- 
ers is out of all proportion to the material that is in 
the cup and the labor required to turn them out. The 
iron dies generally used to make cup leathers are algo 
expensive. At one time it was part of the 

work to keep several hydraulic presses ip 
These presses worked under a pressure of 4,000 


rather 
writer’s 
order. 


pounds to the square inch. The pistons were between 
12 and 14 inches in diameter and over a foot long 
(solid 
A set of dies was made out of hard wood. 


iron), and leather cups were used on them. 
The illus- 














Wooden dies for cup leathers. 


shows a sectional view of them. They were 
turned out on a Jathe. The concave part was turned- 
out to the size of the cylinder in which the piston 
worked, and the convex part was turned down to a 
diameter one-half inch smaller. The leather was cut 
to a diameter twice that of the piston plus twice the 
depth of the depression in the die. It was moistened 
in tepid water for a few minutes, and then pressed in 
the dies. With a heavy weight to provide the necessary 
compression the leather was left for several hours. A 
single pair of dies was used for two years, at the end 
of which time they were apparently as good as ever. 


tration 


Combination Pipe and 
Monkey Wrench 

COMMON monkey wrench 

4 Amay adapted 

for use as a pipe wrench for 


easily be 


emergency work, thus mak- 
ing it unnecessary to carry 
two wrenches in the tool kit. 
Take an ordinary monkey 
wrench and mill a_ small 
groove in the fixed jaw, as 
shown at A. This groove 


should be milled on a taper 
as shown. 

When the wrench is to be 
used on a pipe, take an old 
piece of bolt or stud, harden 
the threaded parts and place 
the stud in the groove that 
has been milled in the jaw of 
the wrench. This will pre- 
vent the wrench from slipping 
around the pipe while in use. 


Workshop Notes 


How to Weld Cast-Iron. —A 
compound for welding 
cast iron is made as follows: 


good 





11%, parts boracic acid, 35 A monkey wrench 
parts common salt, 20 parts used as a pipe 
ferrocyanide of potassium, 7 wrench. 


parts resin, 3 parts carbonate 

of sodium. Heat the metal to a light-red heat and 
apply the mixture over the part that is to be welded. 
Then heat to a yellow heat, and the welding may be 
done in the usual manner.—H. D. CHapMan. 


Novel Method of Removing Broken Ax Handles.— 
A recent issue of Handy Man’s Workshop contained 
a suggestion on removing a broken handle from an 
ax head. I think it can be done more conveniently 
in another way. When I break a handle, I fasten 
the tool head in a stump or some other place, take 
my shotgun and put the barrel about 2 or 3 inches 
from the plug in the ax. The trigger is then pulled, 
and no matter how hard the handle was fastened, 
it has to come. There is no danger that the shot will 
be reflected back to the gunner, even though it strikes 
the ax head.—H. T. PrtTerson. 
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Progress of New 


York’s State Barge Canal 


o + Ort j le * > 








a oe the administrative heads of great 
enterprises change, the general public renews 
for a time its interest in the undertakings intrusted 
to their care, and when these enterprises have a na 
tional importance, the interest is intensified. So it 
now with the New York State Barge Canal 

At the beginning of the year the incoming State 
Engineer found construction work on the barge canal 
improvement about one-third completed and contracts 
in force covering 96 per cent of the total mileage. He 
ilso found that, although most of the work was under 
ontract, many of the contractors had been extremely 
dilatory, some of them having done very little, not- 
withstanding the fact that considerable time had 
elapsed since the award of their contracts. One fea 
ture in particular was found to be backward, a fea- 
ture most essential to the completion of the project, 
namely agreements with railway companies whos 
lines cross the canal, whereby the necessary bridges 
mav be built or changes made 

As the general characteristics of the barge canal 
its route, dimensions, number and kind of structures, 
capacity, cost and the like—have often been told be- 
fore, they need not now be repeated Rather it seems 
preferable to describ briefly 


some of the special features 





vacuum, and this exhaustion of the air atarts the flow the stream into which the surplus is spilled, and the 
of water through the ecnlvert. At a certain stage the bottom of the neck reaches to the elevation at which 
rushing water carries the remaining air along with the water surface must be maintained As the neck 
tself and reverses the action of the tank, drawing is flattened to the form of a broad. low rectangle, with 
back the air and reforming the vacuum, ready for its top at the elevation to which the water may rise 
the next operation. before discharge is to begin, the siphon is full when 
The pipe for filling the vacuum tank is 12 inches in this point is reached, the air having been driven out 
diameter, while the outlet measures 20 inches and the by the water, and the siphon action becomes auto 
air pipe 4 inches It readily appears, therefore, that matic. Air vents pierce the upper side of the wall 
all of these valves may be manipulated easily by hand, at low-water surface and thus the stoppage of the flow 
especially since the regulation of the 4-inch valves is also automatic A short spillway, or drift gap, t 
is all that is required, unless the leakage of air carry off floating debris, completes the structure. Two 
necessitates the refilling of the tank. This simplicity of these have been built and successfully operated 
and economy of operation and of maintenance and There are certain structures that have been itn 
the absence of steel work under water to deteriorate course of building on the lower Mohawk River for 
by rusting, together with a less cost for construction some. two years, buf not until recently have the out 
at this particular location at least, are the features lines of their peculiar features become manifest to 
that recommended this type of lock. Its use during others than those immediately concerned a¢ 
the past season has not been disappointing Two structures are the locks and dams that ar located 
siphon locks are now being designed for the recently at eight places between Schenectady and Little Fall 
authorized addition to the barge canal system—the The peculiar features are embodied in ti dams, for 
Cayuga and Seneca canal. The type appeared first in they are movable dams of the bridge ty; the first to 
1896 on a canal in Northern Germany, and since then be built in this country In constructing them it was 
others have heen built at a few places in Germany, necessary first to build abutments and piers, the 
same as for an ord iry bridge 


and also to place a broad 





By supplementing these de 
scriptions with views of com 
pleted sections of the canal 
and other views of great 
structures under construc- 
tion, or interesting bits of de- 
tail, a general idea of the 
indertaking should be = con- 
veyed 

At the opening of naviga- 
tion last spring several of the 
new stocks were so nearly 
ompleted that they were put 
in commission and have been 
in use during the past sea 
son To maintain navigation 
on the existing canals, it has 
been necessary at certain lo 
ealities to turn traffic into the 
new channels as soon as they 
were ready Such a case 
has occurred at Oswego 
where the canal enters Lake 
Ontario, and the lock at this 
junction is, perhaps, the most 
interesting of any along the 
whole line, for it is the first 








crete sil! in the hed of the 


river, extending between abut 
ment and pier After thease 
operations, a bridges super 
structure was thrown across 
and then the distinguishing 
features were added fabr 
cated steel beams, suspended 
in pairs, 15 feet apart, and 
reaching from the bridge to 


the concrete sill Upon these 





frames were then placed 
of heavy stee! plate, fitted with 
rollers for sliding on the up 
rights 

For convenience in reguiat 
ing the stream the gates are 
divided horizontally in tw 
tiers When they are closed 
and the structure is in opera 
tion as a dam, the bottoms Ff 


the lower gates will rest on 





the concrete sill and the tops 
of the upper series wil! forn 
the crest of the dam to govern 
the elevation of the water sr 


face at ordinary stages. When 








siphon lock to be built in this d pert ‘ 
country and also the largest : escape of more water than will 
lock to which the siphon prin A movable dam of the bridge type spill over the ere “ the gates 
ciple has ever been applied are partially raised, one or al 
All of the locks on the canal are. filled and emptied but it has characteristics that doubtless wil! commend and the water passes through the aperture thus pro 
through culverts in the side walls, these culverts con- it to an increasing use. vided. In time of extreme flood or during the winter 
municating with the lock chamber by means of lateral There is another novel type of structure that has season, both gates and frames may be entirely 1 
openings, termed ports. In all of the locks except the recently been built on the canal, having been origin- moved from the stream, leaving an u structed chan 
one at Oswego the flow through the culverts is regv- ated in its design, and this also employs the siphon nel. To accomplish this the frames are attached to 
lated by gates, sliding vertically. In this lock, how principle. It happens that at certain places there the bridge by a hinge-like joint, so that they may 
ever, the culvert is curved and forms a neck above the are at times considerable quantities of surplus wate1 be swung up under the bridge floor to a horizontal 
top of the wall. To start the flow in this neck it is that must be disposed of rapidly and yet the surface position, carrving the gates with the Stearn 
only necessary to exhaust the air: to stop the water must not be lowered below a given point. To do this winches, moving on tracks on the bridge floor, wind 
needs but the readmission of air—a simple application without the use of regulating gates and the ac or unwind chain cables, to perform all of the work of 
of the well-known siphon principle. The interesting companying cost of attendance, it is necessary to have operation. 
part is the device for creating a vacuum. This is a some automatic device. usually a simple spillway with A spectacular feature attending the building of th 
tank built in the wall and communicating by pipes its crest at the required surface elevation. But cases Barge Canal is a change in the map of the Sta hat 
With the upper and lower pools and by an air pipe have arisen on the canal at certain points where will add to its lakes two bodies « water of consi ke 
with the top of the siphon. By filling this tank with there was not room to place a spillway of sufficient able size. These will impound a needed water supp! 
water, then closing the upper pipes and opening length to pass the surplus Hence the new type and are known at present on play D 1 and 
the lower one, there is produced in the tani designated a “siphon spillway.” It consists of a con Hinckley reservoirs 
the effect of a body of suspended water tending rete wall in which are left openings in the form of A profile of the canal across the S ; 
to escape into the lower pool, thus  creatin: <iphons. The intake is several feet below the surface tinuous descent from Lake | os n 
the y Im necessary for operation. The opening « of the body of water that is to be regulated, while the of Seneca and Oneid t i ) 
& valve draws the air from the siphon to fill thi vation of the outlet is governed by the depth of , . ' 
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Typical lock and bridgework. Tipple incline, used with steanr nov 


























Shore delivery attachment to ladder dredge. A cantilever excavator. 


























Bridge conveyor operating a 12 cubic yard clamshell bucket. Cableway carrying concrete for building lock chamber wall. A tower exciva 
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steamnovel to remove excavated material. Guard-gate masonry at head of cut into Mohawk. 


Dam at Deita-crest 100 feet above foundation. The siphon lock at Oswego. 


yer exc .vator. Crescent dam. (Note rock cut to Hudson in background. ) Lock, near Fort Edward, approaching completion. 
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Abstracts from Current Periodicals 


Phases of Science as Other Editors See 


Sir William Ramsay’s British Association 


Address 
7 E presidential address delivered by Sir William 
Ramsay before the meeting of the British Asso- 
ation for the Advancement of Science at Portsmouth 
vas a novelty in its distinguished position, for it was 
discursive In opinion of the London Lancet, “Sir 
William Ramsay delivered an address which was gen- 
erally retrospective, seeking to picture the present 
osition f civilized nations politically, scientifically, 
socially, educationally, industrially, imperially, in con- 

rast with periods of the past.” 
The Lancet regards as the most remarkable pas- 


sages in his address those in which he referred to the 


vosition of the elements of radium and the wonderful 


nanifestations of its energy ‘From its physical and 
hemical properties radium is an undoubted element, 
ut, as Sir William Ramsay observed, it is a very 
irious one, for it is unstable, and hitherto stability 
as been believed to be the essential characteristic of 
in element. Radium, however, disintegrates—changes, 
that is to sa into other bodies, and at a constant 
rate If one gramme is kept for 1,760 years only half 


a gramme will be left at the end of that time; half of 
it will have given off other products. It yields a con- 
densable gas—radium emanation—and besides evolves 
heliun Helium seems to be a veritable element, and 
radium emanation has been shown to be incapable of 
hemieal union, but it has been liquefied and solidified 
aberatory of University College, London, and 
its spectrum has been measured and its density de 

mined. The emanation has been called niton to 


ctien with its congeners, argon, neon, 





helium, and its phosphorescent prop- 


erties The atomic weight of niton is 222.4 and that 
of helium 4 The sum 226.4 is the atomic weight of 
the parent radium But the descent does not stop 
there Niton in its turn gives radium A and helium, 


radium A rapidly gives another solid substance, ra- 
dium B, helium again accompanying the change 
Soon a half of B gives place to radium C, but in this 
case no helium evolved, oniv atoms of electricity to 
which the name 
Johnstone Stoney 


“electrons” has been given by Dr 
Radium C has a short life, for it 
changes into radium (, parting with helium atoms 
In two and a half minutes, however, radium C fs 
half gone, parting once again with electrons and form- 
ing radium D, which is longer lived, its disappearance 
eventuating in radium FE with apparently no discharge 
of electrons or helium Radium E changes spontane- 
ously into radium F, which is the substance to which 
Madame Curie gave the name ‘polonium.’ In 140 days, 
however, polonium in its turn is half changed into 
in unknown metal, supposed to be possibly lead. Then 
apparently a check to the rapid descent takes place, 
for lead within present human limitations, at any 
rate. is stabi 

But there is no reason why even the stable ele 
ments should not decompose when subjected to enor- 
mous strains The virtue of the energy of radium 
consists, as Sir William Ramsay pointed out, in the 
small weight in which it is contained; energy here 
is in an enormously concentrated form It is disap- 
pointing to be told, therefore, that the supply is a 
very limited one, and that it can safely be affirmed 
that the production will mever surpass half an ounce 
in any year The small quantities, however, which 
have been so far produced have afforded sufficient 
energy to induce the degradation of elements hitherto 
regarded as stable. The action of niton or radium 
emanation on salts of copper appears to show that the 
metal copper can be converted partially into lithium; 
and similar 
conium, titanium, and silicon are degraded into car- 


experiments indicate that thorium, zir- 
bon. for solutions of compounds of these, mixed with 
nitor invariably generate carbon dioxide, while 
erium, silver, mereury, and some other metals give 
none This is all a very wonderful story, and we 
may well ponder over the possibilities for the human 
race to which these discoveries are leading. Sir Wil 
liam Ramsay suggests that if elements are capable of 
disintegrati: the world wil! have at its disposal a 
hitherto unsuspected source of energy If radium 
were to evolve its stored-up energy at the same rate 
that gun-cotton does, we should have an undreamt-of 
explosive: could we control the rate, we should have 
1 useful and potent source of energy, provided always 
that a supply of radium were forthcoming If, how- 
ever, the elements which we have been used to con 
ider as permanent are capable of changing with evo- 
lution of energy f some form of catalyzer could he 
discovered which would usefully increase their almost 





inconceivably slow rate of change. then it is not too 
much to say that the whole future of our race would 
be altered;’ that is how Sir William Ramsay pithily 
sums up the position. A fuller account of his address 
will be found in this week’s SUPPLEMENT. 


Use of Cement Gun by the Government 


5 i HE “cement gun,” a device for putting concrete in 
place by compressed air, is being used by the 
Quartermaster’s Department, United States Army, in 
the Hawaiian Islands, and is proving of value in the 
construction of the ordnance shop at Fort Ruger. 
The apparatus was originally provided with a nozzie 
that became worn and clogged easily. These difficul- 
ties were overcome when Capt. Edwards, quarter- 
master, invented a rubber-lined nozzle that gave com- 
plete satisfaction The following description of the 
device as used in Hawaii is furnished by Capt. A. B. 
Putnam, Corps of Engineers: 

The cement gun is manufactured by a New York 
company, and consists of an air compressor, a 4-cylin- 
der marine gasoline engine of 20 horse-power, a 1-inch 
wire-wound rubber hose with walls three-eighths inch 
thick for delivering dry sand and cement mixed, an 
ordinary garden hose for delivering water to the nozzle 
of the gun, and the gun or nozzle itself. 

The nozzles originally furnished with the machine 
were not rubber lined and soon became abraded, so 
as to render them worthless. The nozzle used 
Capt. Edwards, quartermaster, is lined with rubber 
(about three-sixteenths inch), so that no mortar sticks 
Furthermore, the rubber lining does not ap 


by 


within. 
pear to become worn under use except very slowly. 

A mixture (1 to 2) of cement and fine sand is 
delivered to the nozzle at 30 pounds pressure, and just 
before being discharged is met by a circular spray of 
water at 30 pounds pressure within the nozzle, so that 
the wet mortar is projected on the surface to be 
covered. The water supply is regulated at the nozzle 
to obtain the correct consistency 

Triangular mesh is secured by staples to the stud 
ding of the structure, and is backed up by either 
heavy paper or wood placed so that the mesb will »e 
in the center of a mass of stucco 14% inches in thick- 
ness when the spraying is completed. In dwelling 
houses the stucco is placed on the studding inside es 
well as outside, but is made only about three-fourths 
inch thick inside. Smoothing is done by shooting a 
fine light spray of wet mortar. No finishing is done 
with the trowel. The finished surface inside is to be 
painted. The resulting stucco is very hard and makes 
a fair appearance, though it is necessarily rough. So 
far, provided the mesh is placed so that edges overlap. 
I have observed no cracking. It should be noted that 
this stucco is merely a thin wall! of plaster, and bears 
no strain except that due to its own weight. 

When stucco is placed inside and outside, the paper 
backing (10 pounds per 100 square feet) is left in the 
vall When only an outside is placed, the wood or 
paper backing is removed when the stucco has hard 
ened. 

At this date of writing one gun is placing 90 
square yards, 1% inches thick, per working day. The 
cost at present, including cost of studding and backing 
in place, is $1.13 per square yard. 

The hose now in use is stronger and heavier than 
the one supplied with the outfit, and the nozzle is dif- 
ferent, being about 12 inches long, as against about 4 
inches as supplied, and being rubber lined throughout, 
so that the mixture never touches metal. There has 
been but little work done here as yet, so that cost 
data are not complete, and it has only been since Capt 
Edwards applied a new nozzle that the gun worked 
well. 

Tests are to be made by the Isthmian Canal Com- 
mission to determine the value of cement mortar, 
applied to iron plates by the “cement gun,” as a pre- 
servative of iron at Panama. Twelve plates, 63.8 by 
14 inches, have been coated with a 1 to 3 mortar of 
cement and sand, after they were cleaned to gray 
metal by the sand-blast process. Six of these have 
been covered with a 14-inch coating, and the remaining 
six with a 1-inch coat on one side, and a 14-inch coat 
on the other. Three plates of each kind have been 
sent to Balboa, and three to Cristobal, where they will 
be kept immersed in salt water to test the mortar 
method of preventing corrosion. Two plates of each 
kind will be taken from the salt-water bath at. the end 
of three months, and one-half of the coating will be 
removed to determine the condition of the metal. The 
duration of the test for the balance of the plates will 
be determined later. 


Them 


Aviation in Japan 

N the Deutsche Zeitschrift fiir Luftschiffahrt Dr. 

Demcker reviews the history of aviation in Japan. 
Although the art of making kites has been cultivated 
in that country from time immemorial, and the man- 
lifting kite—the precursor of the modern aeroplane- 
was, according to tradition, utilized by a banished 
daimio to send a message to his vassals in the year 
1156, Japan has been slow in taking a share in the 
great recent development of aviation, as well as of 
other branches of aeronautics. 

Two years ago, however, the Japanese government 
sent two army officers to Europe to study aviation, 
viz., Capt. Hino to Germany, and Capt. Tokugawa to 
France. These officers, besides making themselves 
proficient in the art, of flying, purchased on behalf 
of their government a number of aeroplanes of various 
makes—Blériot, Wright, Grade, Farman—and have 
now returned to Japan, where they are giving instruc- 
tion to a number of other officers. For the purpose 
of these lessons the government has established a 
large aviation field about two hours’ journey by rail- 
way from Tokyo. 

The government has also organized an official so 
ciety for the study of aviation, its members all being 
government employees, including military and naval 
officers and professors in the imperial university. A 
grant of $375,000 has recently been voted to this or- 
ganization. 

The Japanese are not entirely dependent upon for 
eigners for their flying-machines. Capt. Hino, Dr. 
Narahara, Capt. Isobe of the navy, Messrs. Morita 
and Tsutsuki, and Baron Iga have devised various 
forms of aeroplane. 

Each of the important newspapers of Tokyo now 
has a department devoted to aeronautics. The 
Hochi Shimbun, the leading paper of the city, has 
engaged the services of Messrs. Takata and Inouye 
as “aviation editors,” and the Asahi Shimbun has 
a similar functionary in the person of Mr. Usui. The 
semi-official journal Kokumin has offered a prize of 
$5,000 for a flight over the Bay of Tokyo. 


“Stalloy ’—An Iron Alloy of Peculiar 
Electrical and Magnetic Properties 

ARTICULAR attention has been given to “Stalloy” 

by many investigators on account of the claims 
made by its inventor (Hatfield) with regard to its 
magnetic properties. A paper on this subject, embody- 
ing the results of a research carried on by H. R 
Hamley and A. L. Rossiter, appears in a recent issue 
of the Proceedings of the Royal Society of Victoria. 
The principal facts and conclusions given by the 
authors are very briefly summarized below: 

“The special feature of ‘Stalloy’ is its high specific 
electric resistance and high permeability. The specific 
resistance being about four times that of the best trans- 
former iron, the eddy-current loss for a given thick- 
ness of sheet would be greatly reduced, so that lamin- 
ation need not be carried out to anything like the ex- 
tent necessary with ordinary iron, and the question of 
insulation of laminew becomes less troublesome. It is 
more expensive than ordinary iron, but the increased 
expense is compensated by a reduction in size of the 
transformers, etc., constructed of it, an increase in out- 
put, and greatly improved efficiency. 

“The special chemical feature of ‘Stalloy’ is that it 
contains about 3.4 per cent silicon. The value of this 
alloy is emphasized in a paper by Epstein, where sev- 
eral tests of its properties are given. 

“Several investigations have been made by other ex- 
perimenters by direct current methods, which agree 
fairly well together. 

“The object of the research was to investigate the 
magnetic properties of ‘Stalloy,’ not only with direct 
current, but also with alternating currents of varying 
frequencies. 

“Summing up generally, it may be said that the 
chief results to be noticed are that- 

“(1) ’Stalloy’ cannot be used to advantage in the 
unannealed condition. 

“(2) In the annealed state the results obtained fully 
bear out the claims made by the makers, the permea- 
bility being very high and the losses small, particu- 
larly the eddy-current loss. 

“(3) The results slightly differ from those of other 
experimenters, the permeability being generally a lit- 
tle lower in our results than in theirs 

(4) ‘Stalloy’ behaves very much like ordinary iron 
under varying frequencies. 

“(5) The constancy of the value of the hysteresis 
loss for different frequencies is remarkable.” 
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Oddities in Inventions 


A Novel Milk Bottle—When unskimmed 
milk is delivered to the consumers in the 
usual type of bottle, the cream forms a 
leyer floating on the milk. In pouring 
out the contents of the bottle they are 
necessarily more or less disturbed and 
mingled. To provide a bottle that shall 
be free from this defect is the purpose of 
recent patents here illustrated. The de- 
vice is extremely simple, resembling in 
general outline the customary milk bottle, 
from which it differs by having a lateral 
neck formed about the point where the 





Milk bottle with a cream tap. 


| due, 


bottle reaches its largest diameter. 
Through this neek a eurved tube of 
glass, paper or other suitable ma- 
terial is inserted, being free to slide in| 
and out a certain distance, or to rotate 
about its axis. Both necks are closed | 


with paper lids in the usual way. 
operation of the device is so straightfor- 
ward as to hardly require explanation. 
When it is desired to draw off the top 
layer of the cream the curved tube is 
turned with its inner end directed upward. 
If cream from a lower layer is required, 
the tube is turned accordingly. In transit, 
the tube is pushed in as far as it will go, 
to protect it against injury. 


The | 


: dasa 
Tubular Springs.—Everyone is familiar 


with the fact that for a given weight a 
tubular rod has much 
than a solid bar, and the use of such tubu- 
lar members in bicycles, automobiles and 
airships is a matter of common knowledge. 


No one, however, seems to have thought, 


until quite recently, of employing tubes 
in the construction of springs. A series 
of experiments earried out at the labora- 
Arts and Crafts (France) has 
shown that tubular springs of the con- 
struction shown in our illustration give 


tory of 





Tubular coil spring. 


every satisfaction and possess many advan- 
tages, as is pointed out in ‘La France 
Automobile et Aerierne.”’ As regards 
weight in particular, the economy gained 
varies somewhat according to the dimen- 
sions, ranging from about 40 to 60 per 
cent. But this is not by any means the 
only advantage. The smaller mass of the 
spring implies less inertia, with the result 
that the spring obeys more promptly the 
impulses which it receives. This is of 
importance where the spring is required 
to take up sudden jerks or rapid oscilla- 
tions. Another effect of the small inertia 
of the spring is that an impulse eemmuni- 


eated to one end of it is very rapidly 


greater rigidity | 


| propagated along its whole length, whereas 
|in the case of a massive spring it is apt 
to be taken up by the first two coils alone, 
which are thus placed under severe strain 
and may be ruptured. Still 


another | port 


advantage is that, in view of the slight | 


thickness of the material, it can be more 
thoroughly tempered. Among the appli- 
|eations which suggest themselves for the 
new tubular spring, the first that occurs 
to one’s mind is its use for the alighting 
members of an aeroplane, in which it 
will replace the usual rubber bands. So 
far as weight is concerned, there will be 
a slight advantage in favor of the tubular 


the right hand end is the refrigerator 
proper, consisting of a box provided with 
a perforated tray or rack, on which a 
block of ice may be supported. A large 
connects this icebox with a com- 

















Show case refrigerator. 


partment below the showease proper, and 


spring; as regards working efficiency and| here a fan is provided, which serves to 
durability, the tubular spring is far ahead | 4rive air through a tube leading to the | 


of the rubber band. 
| tubular spring follows along the 
\lines as that of the tubular rod. As is 
| well known, it is the outer fibers of a rod 
which are placed under the greatest strain 
in bending, while the central fibers 
practically unstrained. 
obviously the most advantageous form for 
a member which is to sustain bending 
stresses, inasmuch as all the periphera 
fibers, that do the main work, are presert, 
while the central fibers, which are com- 
paratively useless and merely add ballast, 
are simply eliminated. 


same 


Root Shield for Sewer Pipes. 
search for moisture the roots of trees are 


| very apt to work their way between the | 


joints of sewer pipes, eventually obstruct- 
ing the pipes to such an extent that they 
are completely clogged. Then it is neces- 
sary to tear up the ground and cut away 
the roots, for it is impossible to clear the 
pipes in any other way. This trouble is 
of course, to the fact that 
pipes are ordinarily loosely telescoped, 
which results also in leakage at the joints. 
To protect the roots, an 
inventor recently guard, 
consisting of two telescoping shield mem- 


sewer 


pipes against 


has devised a 


Zs 
“ 











Sewer pipes protected and unprotected 
from roots. 


bers, adapted to fit over the joint. The 
flared end of one of the pipes serves as an 
abutment for one of the shield sections, 
while a lead ring serves a similar purpose 
for the other shield section. The space 
enclosed by these sections is filled with 
cement. The two shield members are 
coupled by means of cross pins, fitted 
through ears in one member and bearing 
against lugs in the other. The accompany- 
ing drawing shows a guard in section as 
well as an exterior view. It also shows 
the effects of the roots on an ordinary 
sewer pipe. 


Refrigerator for Show Cases.—With a 
view to displaying meats and other pro- 
visions in a show ease, while keeping them 
fresh and in a wholesome condition, an 
inventor has devised a novel form of 
refrigerator. The accompanying sketch 
shows a sectional view of a portion of a 





show ease equipped with this system. At 


The theory of the | 


ae | 


Thus the tube is|he may cool the meats in his show ease | 


opposite end of the show case. <A con- 
stant circulation is had by providing a 
port to connect the show case with the 
upper part of the refrigerating box. The 
the course of the air. The 
that by this means 


arrows show 
inventor has found 


sufficiently to cover them with a coating 
of frost even in warm weather. 


Rest for Tobacco Pipes.—One of the 
disadvantages of the ordinary tobacco 
pipes is the fact that it cannot be laid 
down without danger of spilling the 
tobaeeo ashes, and there is even the 
possibility of accidentally setting fire to 


In their | material coming in contact with glowing 


embers of tobacco. To prevent such con- 
ditions, a Canadian inventor has designed 





a’ 


Rest to hold a pipe bowl upright. 





a clip adapted to grasp the stem of the 


|pipe and provided with legs which will 
| support the bowl of the pipe in an upright 


folded 
Instead 


position. These legs may be 
against the stem when desired. 

of employing a clip, he also provides a 
ferrule or sleeve, equipped with supporting | 
legs, which may be used to connect the | 
stem with the mouth-piece. 


Combined Salt and Pepper Shaker.— 
An inventor has recently hit upon a scheme | 
for combining salt and pepper shakers in 
such a way that one will act as a cover 
for the other so that each condiment will 
be kept in an inclosed receptacle, in which 
no moisture may normally enter. Each 
receptacle is complete in itself but is con- 
nected to the other by a pair of channel- 


shaped plates which engage flanges on 


the meeting edges as shown in the ecross- 


| 























Combined salt and pepper shaker. 





sectional view, Fig. 2. Salt or pepper | 
may be shaken out of this combined 


the other so as to uncover a sét of perfora- 
tions in the 
from which 
be taken. 

trates the shakers moved to such position 
After one has helped himseif to a quaniity 
of salt or stand the 


face of the 
the desired 


Figure 1 in our drawing illus- 


compartment 


condiment is to 


pepper he cannot 
shaker upon the table with the parts in 
the position illustrated, for they will 
hold their equilibrium. In order that the 
shaker may stand upright, the 
bers must be slid back to normal position, 


not 


two mem- 


so that each will rest on the table. 


Machines for Dealing Cards. —Two 


machines for dealing cards are described 


in a recent issue of La Nature One of 
these devices, which is extremely simpk 
is represented in Figures > and 

The pack of cards is placed in a box B 
(Fig. 1), which it fits exactly and which 


\ 1 2p 
wheel & 


rubber 


is open at one end \ 





Fig. 1.—Hand-operated card dealer. 


turning on an axis one end of which, 


M, is fluted so that it. can easily be 
turned with the fingers, is brought to 
bear upon the cards by turning the 
hinged arm which carries When th 





Fig. 2.—Dealing a card. 
turned in direction ! 
Figure 2, it 
this object 


wheel is 
shown in 
card; 
the motion of the 
the impact of the arm JP upon the pac! 


one 


expels the top 


when has been effect 


wheel is s topped 





Fig. 3.—Resetting the cards. 


of cards. The whee! is then rotated in 
the opposite direction (Fig. 3) until the 
arm D strikes the edge of the box. This 
reverse motion serves to replace any of 
the upper cards which may have been dis 


lodged slightly in dealing the first card. 





























Fig. 4.—Power-operated card deaier. 


are re 


littl 


described 
With a 


quickly 


The operations . above 
peated for 
practice cards can be dealt very 
and thrown to a considerable 
When the front of the pack 
slightly upward, the cards turn in the 


each card. 


distance 


is pointed 


receptacle on sliding one member upon 4air before falling, but if the direction of 
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the pa is lightly dow \ ! he irds 
do irn. Hence the cards can be 
deal ith t ’ p ¢ down. at 
will. The oth yachin ention o 
i. Olivier nat no 
elaborat [ s designed vecially for 
the games of bridge and whis but 
can b \ ed other gam using 
pa 2 cards rhe machine 
(Fig 1) vorks silently and occupies 
littie space it is wound up with a key 
for a certain number of déals, 16 of 12, 
and a bei! gives warning that the ma- 
chines t be wound up after the next 
deal \ pa resting on ru yber 
feet or i s the cloc work and sup- 
ports a rotating platform on which the 
cards are placed rhe platform is turned 
by a ratchet wheel, a quarter-revolution 
it a time and at the id of ch motion 
a bbher im project Dp card in 
! d n of the play The appar 
itus stops automatical! after each deal 
It is started by placing th irds in 


Notes for Inventors 


New Vacuum Cleaners.—A vacuum 
cleaner operated by gas is a new thing for 
which one great advantage is claimed and 
that is that it destroys the dirt which 
finds its way into its interior. Thus it is 
not necessary to empty the machine It 
is not designed to be portable but to he 
bullt nto he ‘ellar of th house with 
pipe connection vith each floor. It is 
only necessary to start the engine which | 
is like anv small gas engine and very 


simple to manipulate and then to make 


the necessary connection with the hose 
at the point of operation. The dust taken 
from the floor returns to the machine, 
wher t pas th wh the flame and is| 


wd, the dust passing up 


the chimney with the exhaust of the 
engine In the ereation of the vacuum, 
superheated steam is used. Water is fed 
into a eoil through a needle valve and as 
it drops from the point of entry, it is 

and finally into super- 


turned into steam 
' 
i 


heate team Che latter is then carried 


through a curved pipe and forced through 


a small nozzle into a cone shaped chamber 
The aetion of the steam in rushing into 
the chamber forms the reuumM The 
foree of this is aid to he sufficient to lift 
an ordinary building brick and hold it in 
mi l-air Another of the recent improve- 
ments in vacuum cleaners is one which 
is worked by the water power secured 
from an ordinary faucet. The device is 


designed either for portable 


tionary installation The machine weighs 
but twenty-two pounds and may be 


readily carried around the house and placed 

wherever there is a convenient water out- 

let \ tube connects it with the 
| 


water pipe and a 


short 


longs r one © non-col- 


lapsible rubber permits the application of 


the vacuum at the desired point, remot 


from the machine. In the handle of the 


apparatus there is an observation glass 


for the purpose of watching the work 


The machine is suecessfully operated by 


a pressure of fifteen pounds which is avail- 
able in most al! water system One of 
the newest features for the convenience 
of the automobiler is a small vacuum 
eleaner whieh s op rated b th xhaust 


from the engine and this 1 useful not 
only in the eleaninge of the interior of the 
ear but also in removal of the aceumula- 
tion of du Irom ¢t etotine 7 Lhe passen- 


gers after a long ride 


A Pocket Camera. —It is always the big | 
fish that get awav and the big game that 
is encountered by the would-be sportsman 


So the camera 


when he is without bis gun 

worker realizes that he misses many desir- 
able views and snapshots because these 
opporturiiies are met with at rr when 
he is minus his camera. Even as compact 
as these been made by 


instruments have 
! not eonvenient to 
Hence 


views are lost, for it is 


modern ingenuity it 


have one’s camera always in hand 


many excellent 
generally impossible to return to the spot 
same 


op another occasion and find the 





combination of elements which goes to 
make up a desirable composition. The 
newest arrival in the camera field is a 


really and truly vest pocket one, and in 


such a shape as this the photographer may 


never be caught unawares. It is not a 
tov. but designed for serious work. It 
makes use of either plates or cut films 


measuring one and three-quarter inches by 
two and a quarier. These are carried in 
holders. The instrument is fitted with a 
fine lens and the pictures made are of 
that they will stand 
enlargement up to six and a half inches 
by eight and a half under all ordinary 


but if the original negative 


isuch a character 


| circumstances ; 
under favorable conditions, the 
enlargement may be greater. While direct 
pictures, it is 


is made 


prints make 


designed that generally enlargements shall 


very pretty 


be made. For this reason an enlarging 
machine has been designed for the special 
purpose of making prints from these nega- 
tives. It is so complete that enlargements 
may be made quite as readily as direct 
|prints. The camera is made in two parts, 
one carrying the lens and the other the 
These two are held together by 
When 


the parts are collapsed the whole forms a 


plate. 
the bellows and a spring hinge. 


small and compact package which readily 
slips into the pocket. In faet, the whole 
outfit complete takes up but little room 
in the traveling bag or in an emergency 
could be carried in two pockets. 


Young Stokes Takes Out a Patent.— 
William E. D. Stokes, Jr., of New York 
city and George W. Davis of Galilee, N. J., 
assignors to W. E. D. Stokes of New York, 
have seeured a patent, No. 1,001,227, for 
an aerial for wireless telegraphy and tele- 
| phony and 1,001,228, for a receiving cir- 
The aerial patent 
support 


cuit in the same art. 


| provides two vertical points of 
with a wire between them and a series of 
vertically arranged wires standing in a 


plane and a switching device by which 
any of the aerial wires alone can be con- 
nected to the receiving circuit. The receiv- 
ing circuit includes a large copper plate 
connected to the aerial and embedded in 
insulating material and supported parallel 


with the ground by insulating standards. 


A Barbed-wire Improvement.—In the 
manufacture of barb-wire, which is turned 
out in great quantities, it has been here- 
tofore necessary to make use of a double 
strand of wire, the two being twisted and 
the sole use of the extra strand is for the 
purpose of holding the barb in place. A 
new machine for the manufacture of this 
article has been recently perfected by 
which the barb is pressed in place firmly 
|around a single wire. This saves wire in 
two directions, namely, in the use of the 
extra the cutting of the 
barbs, the latter being twisted only once, 
while formerly they were given a double 
also has the 


strand and in 


twist. The new machine 
advantage of increased speed and economy 


of operation. 


Stopping Trains When the Motorman is 
Killed.—Trains of the Interborough lines 
and those of the Hudson tunnel are being 
equipped with a safety device which over- 
comes the possibility of a train running 
wild when the engineer is killed, injured 
or otherwise incapacitated. It consists of 
an eleetrie button which is placed in the 
handle of the eontroller and normally, 
operator is at his post, this is 
in a depressed position, but the instant 
his hold on the handle is released for any 


when the 


whatever an electric circuit is made 


Cause 


and the brakes of the train are set. 


Erratum 


N our issue of September 16th we pub- 
lished an article entitled “ Inventing for 
the Public.” Among the portraits of the 
government officials who had given their 
inventions to the public, appeared those of 
L. W. Page, director of the office of Good 
Roads, and J. E. W. Tracy. Through an 
error Mr. Page’s name appeared below Mr. 
Tracy's name 


Tracy’s portrait, and Mr. 
appeared below Mr. Page’s, 





RECENTLY PATENTED INVENTIONS. 


These columns are open to all patentees. The 


notices are inserted by special arrangement 
with the inventors. Terms on application to the 
\dvertising Department of the ScrenrTIFIC 


AMERICAN. 


Pertaining to Apparel, 

GARMENT FORM.—E. T. PALMENBEERG, 
New York, N. Y., and F. W. Krevuscn, PBay- 
onne, N. J. In this form the arm pieces can 
be readily removed for fitting purposes, at 
the same time showing a correct armhole out- 
line. The arm pieces are provided with arm- 
hole patterns, of which one has a tongue for 
engagement with a keeper on the other pat- 
tern, to removably connect the arm 
with the shoulder. 

SHOE SHINE PROTECTOR.—R. B. LuTHER, 
Pipestone, Minn. The purpose here is to pro- 
vide a novel one-piece self-closing protector 
which will cover the hose adjacent to the shoes 
while the latter are being cleaned, polished or 
shined, thus preventing the soiling of the hose. 
The protector may be used for both low and 
high shoes. 


piece 


Ot General Interest, 

LIFE PRESERVER.—J. Srroper, New 
York, N. Y. The main feature of this in- 
vention involves the automatic closing of a 
normally open air inlet valve by the securing 
of the life belt in position upon the person. 
The belt is mechanically distended when 
being strapped on, and this distension draws 
air into the air chamber, and then auto- 
matically closes the air inlet valve, to prevent 
the escape of the air or the entrance of 
water. 

METAL FRAME FOR GLASS PANES.—A. 
Busse, New York, N. Y. The object of the 
present invention is to so join the bars that 
no unfilled openings or protuberances will be 
presented at the points of intersection in the 
finished frame, producing an _ interlocked 
frame structure of relatively high strength. 
The invention is an improved metal frame for 
glass of the character Letters 
Patent No. 942,611 formerly granted to Mr. 
Busse. 

PROCESS OF REFINING AND DESILVER- 
ING LEAD.—G. P. Hutst, Omaha, Neb. 
This improvement relates to refining and de- 
silvering by the crystallization process. The 
aim is to provide a method for refining and 
desilverizing lead bullion and impure lead, 
and whereby the number of crystallizing opera- 
tions is reduced to a minimum for the proper 
production of high grade bullion or metal run- 
ning five hundred to six hundred ounces silver 
and a market lead. 

OAR LOCK.—F. D. Srarin, Whitewater, 
Wis. The object of this inventor is to pro- 
vide a device to permit of oar lock adjustment 
to counteract the effects produced by wear. 
Another object is to provide a device of sim; 
ple and construction. inexpensive 
to manufacture, which is adjustable so as to 
render the oar locks practically noiseless while 
in operation and also to overcome lost motion 





disclosed in 


serviceable 


oceasioned through wear. 

NON-REFILLABLE BOTT LE..—S. 0 
STANICH, Anaconda, Mont. In this case if 
any attempt is made to force a liquid down 
into the bottle the pressure will cause the 
thin glass strip which holds a valve and 
ball to break, thereby permitting the valve to 
seat against a valve seat while the ball will 
roll to the bottom of a conduit, breaking a 
thin glass partition and will seat itself on 
another valve seat, which prevents any liquid 
from the outside from entering the bottle. 

ATTACHMENT FOR SUIT CASES AND 
THE 1. .KE.—L. Spiro, Clarksburg, W. Va. 
An object here is to provide a device by means 
of which that portion of the suit case upon 
which the lock is situated may be effectually 
braced, so that when the lock is sprung to- 
gether it may have a resisting part which 
prevents the bending of the side of the case 
and, hence, the failure of the lock to work. 

CUTTER FOR WELL CASINGS,—H Meap, 
Coalinga, Cal. Mr. Mead’s invention is a cut- 
ter for use in removing the casings of oil wells 
and the like when for any reason the whole 
string of tubing constituting the casing can- 
not be pulled. It comprises a supporting head 
in which is mounted a series of cutter wheels 
and cutter knives, the number of wheels being 
equal to the number of the knives in each 
case, and all the knives and disks being lo- 
cated in the same transverse plane. 

SHIP OR VESSEL.—G. E. Eis, Hotel de 
Crillon, Place de la Concorde, Paris, France. 
This invention relates to ships or vessels and 
is particularly applicable for use in connection 
with vessels employed in naval warfare, the 
object being to preserve the stability of th« 
same in the event of their being subjected to 
the effects of a submarine explosion. This ap- 
pHeation is a divisional application of one 
filed formerly by Mr. Elia, the serial number 
of which is 568,304. 


Heating and Lighting. 

GAS GENERATOR.—C. F. Rukes, Kan- 
sas City, Mo. The hopper in this generator 
is filled with carbid, and the casing is supplied 
with water. Whenever the gas in the cas- 
ing does not exert sufficient pressure to push 
the diaphragm outwardly, the free end of the 


switch lever falls between contact bars and 
closes the circuit, thus energizing the wmag- 
nets. Means provide for shaking off some 


carbid into the water, which generates pres- 
sure and opens the circuit. Means are also 
provided for preventing any great amount of 
carbid from leaving the hopper. Thus the 





| drainer, 








operation is entirely automatic and a _ practi- 
eally constant pressure of gas is maintained. 


Household Utilities, 

COMBINATION COVER AND DISH 
DRAINER.—H. Greason, Ridgewood, N. J. 
The object in this instance is to provide a 
new and improved combination cover and 
more especially designed for use on 
wash tubs located along the sink or a similar 
receptacle, the device being arranged to per- 
mit its use as a cover for the wash tub or as 
a drainer for the dishes. 

CLOTH FOLDER FOR IRONING.—H. C, 
RaANv and M. M. GraF, Cresco, Iowa. This de- 
vice is for use in folding the edges of cloth, 
strips, or ribbons when being ironed or 
pressed. The device will operate to fold the 
edges of the cloth, and also to form a seat 
for the edge of the iron, enabling the device 
to be guided in its movement along the strip, 
cloth, or ribbon. 

CLOTHES LINE CLAMP.—W. C._ LEa, 
Chickasha, Okla. The object here is to pro- 
vide a device which may be easily placed and 
removed, and which may be locked on the line 


with or without clothes thereon, and which 
may be easily and cheaply constructed. When 
not in use the clamp may be clamped on the 
line or may be removed if desired. When 


clamped on the line, the clamp is retained 
firmly in position and cannot become loose. 


Machines and Mechanical Devices. 

DISSOLVING VIEW APPARATUS. H. 
KRIEGER, New York, N. Y. This invention has 
reference to optics, and its aim is to provide 
a dissolving view apparatus, arranged with a 
single source of light and one lamp casing, 
thus simplifying the construction of the appa- 
ratus and requiring less adjustment and at- 
tention on the part of the operator. 


DRILLING DEVICE.—R. R. Sanperson, 
Orrville, Ohio. An object of this inventor is 
to provide a device of the walking beam type 
in which the rapidity of the operations of the 
drill rod may be considerably increased with- 
out sacrificing its effectiveness in any par- 
ticular, thereby rendering the machine capable 
of doing more work in a given time than the 
ordinary drilling device. 


ROCK DRILL MAKING AND SHARPEN- 
ING MACHINE.—M. McHate, Phenix, Brit- 


ish Columbia, Canada. This invention pro- 
vides means for shaping through successive 
operations the heads of drills as desired to 
provide means for varying the dies for form- 
ing the said heads; provides a sharpening and 
setting mechanism which may be rapidly and 
easily varied as to size and design; provides 
a battery of guiding members to operate in 
conjunction and unison with the sharpening 
and setting devices carried by the sharpening 


| mechanism; and provides a machine with an 


adjustable anvil having a plurality of pockets 
to hold drills of varying lengths. 

VENDING MACHINE.—C. J. Prout, San 
Jose, Cal. This machine is for use in dis- 
pensing small vest account books or the like, 
which upon the insertion of a specified coia 
wili deliver a single book, and wherein an 
efficient means is provided for preventing its 
operation without the insertion of the proper 
coin, and wherein the coin is utilized to 
restrain the operation of the said means. 

FOLDER FOR SEWING MACHINES—C. E. 
McLin and J. S. BacHMAN, Rome, Ga. The 
machine provides a folder suitable for folding 
cloth in making back bands. The invention 
comprehends an improved type of mandrel 
made in two massive parts detachably con- 
nected together and so formed that when a 
piece of suitable material is guided through 
this mandrel, the material is folded properly 
to be sewn by the machine and thus made 
into a back band. 

FRICTION CLUTCH.—F. D. O«aprn, Bos- 
ton, Mass. An object ‘of this invention is to 
provide a device extremely sensitive in its 
operation and unaffected by oil. Also to pro 
vide a plurality of members adapted to be 
driven one from the other, one of said mem 
bers having a plurality of spring contact mem- 
bers adapted to be forced into engagement 
with a clutch face on the other member. 


DUST PROOF STEM AND SLEEVE.—D. 
W. Sueruerpd, Pocatello, Idaho. This im- 


provement refers to open face watches, and 
its purpose is the provision of a new means 
for rendering the watch case dust-proof at the 
stem, to allow convenient adjustment of the 
stem for winding and setting purposes, and 
without danger of end shake or breaking. 

PROPORTIONING WEIGHING MACHINE. 
—R. M. Carpwetit and J. B. THoLEN, Ter- 
rell, Texas. This invention provides a_ plur- 
ality of measuring mechanisms arranged to 
automatically suspend the delivery of ma- 
terial thereto; provides an_ electrically-oper- 
ated means for dumping one or more of said 
mechanisms simultaneously; and _ provides 
means whereby the number and combination 
of the weighing apparatuses may be regulated 
and controlled. 
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TYPE WRITER ATTACHMENT.—J._ B. 
VipaL, New York, N. Y. This invention re- 
lates to an attachment whereby the operator 
is aided in operating the typewriter by the 
touch “system.” A further object is to pro- 
vide a frame which will divide the various 
rows of keys into aisles by means of suitable 
partitions, and which will further sub-divide 
the aisles into tiers by means of stops, 
whereby the operator’s hands are automatic- 
ally pointed to their position relative to the 
keys of the typewriter. 

MAGIC LANTERN.—Arturo Paowt, South 
Range, Mich. This invention is an improve- 
ment in magic lanterns and a front view of 


it is shown in the accompanying engraving. 
The object of the invention is to provide a 
simple and easily operated mechanism for 
shifting the picture slides in devices of the 


character specified, and in such manner that 
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MAGIC LANTERN. 


the pictures will merge into one another 
without any abrupt demarcation between 
them. As shown in the illustration, the de- 


vice extends upon both sides of the projector, 
so that there is for a slide in front 
of the projector and space for a slide on each 
side of the projector. A magazine is provided 
for in receiving the used slides and for 
temporarily storing them 

AIRSHIP.—T. M. Crepar, Dilworth, Minn. 
Mr. invention pertains to airships, 
and its object is to provide one with a plane, 
the sides of which converge rapidly at its for- 
ward end, said sides converging slowly toward 
the rear, thereby forming an elongated tail, 
making the plane substantially fish-shape 
Another of the objects is to provide two planes, 
one disposed above the other, there being cen 
tral openings in each of the planes, and a 
series of vanes being disposed in each of the 
said openings. 

WHEEL TURNING DEVICE.—WILLIAM 
CUSHING, Claysville, Washington County, Pa 
In the present patent the invention has refer- 
ence to turning, and has for an object the 


space 


use 


Crepar’s 


provision of a wheel turning device for turning 
crown 


flat or surfaces on the peripheries of 














ont 





WHEEL TURNING DEVICE. 


wheels too la.ge to be mounted on a lathe. 
For the purpose mentioned use is made of a 
bed provided with a straight track and a 


curved track, a tool carriage mounted to oper- 
ate on the tracks, and means for operating the 
carriage over either of the tracks. The illus- 


tration gives a plan view with parts broken 
away to disclose the carriages operating over 
the curved track. 


MOTOR CONTROL APPARATUS.—D. WALD, 
oO. C. Brirscu, and M. TAIGMAN, New York, 
N. Y. This apparatus may be used in connec 
tion with any suitable mechanism, but is espe- 
cially adapted to be applied to a power sewing 
machine. The motor control will siriultane- 
ously throw the switch with the movement of 
the control arm, so as to prevent the sparking 
on the resistance contacts, thus increasing the 
life of the latter. 

SWEEPING MACHINE.—L. B. Hooker, San 
Francisco, Cal. The aim in this case is to 
provide a machine having means by which the 
rotary brush may be adjusted to any one of a 
plurality of positions relatively to the frame, 
with means by which the driving mechanism, 
supported by the frame, may be quickly adjust- 
ed for operating the rotary brush after it has 
been adjusted. 

ELEVATOR.—F. Scuwarz, Berne, Ind. This 
elevator has a counter weight, the cage or 
elevator platform being provided with a wind- 
lass adapted to wind a heavy balance chain 
secured to the counter weight so that the ex- 
cess weight of the chain may be shifted from 
the cage or elevator to the counter weight and 
back again as may be desired. 

STEAM TRAP.—G. KeIs.inG. Scranton, Pa. 
This improvement comprehends particularly a 
trap having a shifting weight of improved con- 
struction arranged in connection with a reser- 
voir for the purpose of facilitating the step of 
tilting the reservoir and of preventing its re 
turn to normal position until all of the water 


of condensation is discharged, the 
the reservoir then being effected by the restora 
tion of the weight, under control of gravity 
to its normal position. 


Ove B. Sanpers, Key West, Fla. 
tion relates to a new and improved 





INSTRUMENT FOR USE IN 


NAVIGATION, 


ment for use in navigation, whereby the truc 
course is determined from the compass cours¢ 
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VERTICAL SECTION OF INSTRUMENT. 


allowed for. The invention is fully illustrated 
in the accompanying engravings. The 
one is a top plan view and the other a vertical 
section of the line 2—2. 
to manufacture, readily accessible, 
operated. 
CHECK 


large 


and easily 
CONTROLLED STAMPING 
CHINE.—P. LAMBERTI, New York, N. Y. 
device on the insertion of the proper 
of change will impress on an article of mail 
matter a serial number, the hour and date of 
mailing, the station or box mailed at, and an 
inscription stating that the required amount of 
postage has been paid; whereby a great saving 
in the handling of letters, and the number of 
clerks necessary to sell stamps, will be accom- 
plished, and further, whereby any pilfering 
of the postage money or of letters themselves 
will be immediately detected. 


MA- 
This 


Prime Movers and Their Accessories, 

PACKING FOR PISTON RODS.—J. A. 
Botcu, New York, N. Y. Among the principal 
objects in view here are: to provide a packing 
for piston rods universally contractible to pre 
serve the parallel relation of the bearing sur 
face to the piston rod; and to provide an 
elongated packing for piston rods constructed 
from metal and arranged to contract 
throughout its length upon the rod. 

GAS TURBINE.—P. Krause, Babylon, N. Y. 
This invention relates to certain improvements 
in turbines and more particularly to that type 
of turbine in which an explosive mixture is 
ignited in a separate chamber and admitted 


evenly 


to the blades of the turbine. One of the im- 
portant features is the means employed for 
controlling the explosive mixture and the de- 


liverance of the same to the blades of the 
turbine. 

INTERNAL COMBUSTION GAS-TURBINE 
ENGINE.—E. ATWELL, Baltimore, Md. This 





invention provides an engine -wherein the ex 
plosive mixture is primarily compressed and 
exploded while so; provides an explosion cham 
ber wherein is exploded the compressed charge 
of explosive mixture while establishing com 
munication between the said chamber and the 
turbine rotor; provides a reciprocating mech- 
anism for compressing and firing the mixture 
as distinguished from the turbine mechanism ; 
and provides an engine employing in mutual 
operative relation a _ reciprocating explosion 
chamber and a turbine shaft driving rotor. 
EXPLOSIVE ENGINE.—W. W. WELLS, 
Clyde, Ohio. In the present patent the inven- 
tion is an improvement in multiple-cylinder 
engines, particularly engines in which the cyl- 
inders are arranged in pairs and are co-oper- 
ative with each other in the introduction of 
scavenging air preparatory to the admission 
of the explosive charge. 

INTERNAL COMBUSTION ENGINE.—A. 
M. CLEMENT, New York, N. Y. This inven 
tion provides sliding valves arranged and con 
structed to avoid leakage of gas due to wear 





of the sliding parts; provides a_ simplified 
construction for valves whereby expansion 
pressure is relieved therefrom during move- 


ment thereof; and provides a valve operating 
meehanism embodying a single cam and 
simplified transmission mechanism connected 
therewith. ° 





relates to an automatic car wheel lubricator, 
and provides a device which will positively 
supply a lubricant to the flanges of the ear 
wheels when they are rounding curves, to 
| prevent friction between the car wheel flanges 
and the rails, the lubricant being fed _ in- 
| Stantaneously, and in sufficient quantities. 





return of 


INSTRUMENT FOR USE IN NAVIGATION. 
This inven- 
instru- 


— | piloting the machine over uneven and 


vide an instrument with a plurality of rela-| Provide a crossing which obviates the usual 
tively adjustable circular graduations whereby | jars incident to the passage of a train over 
the various deviations and variations may be | the crossing. 


ing movable track sections, which may be so 
nioved as to complete the track in either direc- 
tion, so that the tread of the wheels may move 
It is inexpensive | 09 a continuous bearing surface. 
GPEN SWITCH SIGNAL.—Grorce [1l. Rice, 
Office Quartermaster’s Dept., U. S. Army, 
Honolulu, Hawaii. This invention has _ ref 


;erence to a 


amount | 


}a quarter of a mile off), so that he may be 
prepared and have his train under perfect 
control. The object of the invention is to 


New 
par- 


ROTARY ENGINE.—HENkyY HEYEN, 
York, N. Y¥. This invention refers 
ticularly to an engine comprising a stator cas 
ing, a rotor in the casing, a 
movable steam duct therein adapted to be 
ranged in different positions to direct the fluid 
under pressure into the casing in different di- 
rections, and vanes carried by the 
adapted to receive the fluid at opposite sides, 
according to the position of the steam duci 

TRACTION ENGINE.—D. 0. DeWirv, Aber- 
deen, S. D. The objects here are to provide a 


more 


steam chest, a 


rotor and 





traction engine which may be operated with 
a minimum of power, especially over soft 
ground; to simplify the construction by cur- 


tailing parts usually employed in the 
gear; te provide facilities for 


running 
steering and 


sott 


grounds with freedom, by a single operator, 
and to dispense with the differential gear used 
}in machines of the class to which the inven- 


| tion belongs. 


Railways and Their Aceessories, 
TRACK MOVING MACHINE.—F. L. Hay 
WARD, Davenport, Iowa. In this patent the 
invention has reference to improvements in 


means or apparatus employed in handling steel 
and ties in track construction. The intention 
here is to provide means or apparatus for use 
especially in timber lands, whereby the hand- 


{in the shortest possible space of time, by|!img and transportation of track material is 
mechanically allowing for the deviation and | facilitated. 
variation. An object of the inventor is to pro- METALLIC TIE AND RAIL FASTENING 


DEVICE.—J. F. Rowinson, Atlanta, Ga. An 
} object of this inventor is to provide a_ tie 
which shall form a resilient bearing 
thereby absorbing shocks. The tie will prevent 





surface, 


the spreading of the rails and the accidents 
consequent thereto. A spring rail fastening 


device is provided which holds the rail in fixed 


position, thereby doing away with the usual 
method of fastening rails by spikes 
RAILROAD CROSSING.—J. B. DuNtap, 


Tulsa, Okla. An object in this instance is to 


This is accomplished by provid- 


engineer 
that he is approaching an open switch 


means of warning an 


(about 


provide a device which will be simple in con- 





285 
| hand. A net catches the gaine piece, when the 
| Operator fails to properiy place the piece, and 
an opening permits the evaid plece to be re 
turned readily to the shank 

Pertaining to Vehicles, 

WAGON BOX FASTENER = &§ Bart 
Broken Arrow, Okla. The purpos: this im 
provement is to provide a simple, inexpensive 
and easily operated device for use in holding 


the parts of the box together, without injuring 
the same, which may be quickly applied o1 
removed. The device consists essentially of a 
pair of telescoping members or bars, each ha 





ing a clamping jaw at its cuter end, co-operat 


|} ing with the jaw of the other member, and 

| clamp for holding the members in adjusted 

position. 

AUTOMOBILE AIR PUMP \ M 

| CLBMENT, New York, N. Y The invention 

provides a pumping mechanism operatively at 
the driving axle of an automobilk 


| tached to 
| 





for inflating the tires of the wheels not di 
rectly connected with the pumping mechan 
ism; provides means for manually rating 
the pumping mechanism independent of th 
wheel and power-driving mechanism of th: 
automobile; provides means for utilizing the 
| Wheel of the automobile with which 
pumping mechanism is connected as a_ fly 
wheel for the pump when the same is man 
j ually operated; and provides means for rig 
|ging a drum on an automobile driving wheel 
| to gyrate about the axie when carried thereby 
| to inflate the tire of the wheel on whi t 
| is mounted. 

SIGN HOLDING DEVICE W A. RINDG! 
10-22 lonia Street, Grand Kapid Mich In 
this instance the invention pertains to «dk 
vices for holding signs, more particularly tho 
that are to be used to display the license num 
ber of automobiles An object is to provide a 
device by means of which a sign. may be held 
rigidly in position so that there will be no 
danger of the sign’s becoming loose and drop 
ping from the vehicle. 

WIND SHIELD.—J. H. Spracur, Norwalk 
Ohio. This invention refers to shields adapted 
for use upon motor vehicles, and more par 
ticularly to that type of shield which has a 
transparent section, movable to operative. ol 


inoperative position. One important feature in 


cludes the use of roller 


fitting in 


within the and 


hinge 


V-shaped grooves for locking the se« 


tions of the shield in predetermined relation 
ship. 

TAXIMETER CONTRO! J. D. SuLsONA 
New York, N. Y.: In this case the invention 
refers to a new and improved attachment for 
taxicabs, whereby the taximeter may be con 
trolled so that the chauffeur cannot conven 


ently operate the taxicab without re 


cording the 














OPEN SWITCH 


SIGNAL. 


struction, positive in its action, and which 
will the fewest parts consistent with 
accurate working, and which at the same time 


have 


will be strong and durable The engraving 
shows the signal attached to the engine and 


a tripping mechanism attached to the track. 
Means provide for making the signal-sounding 
mechanism inoperative when 

CAR WHEEL FLANGE 
E. FEENEY, Monterey, 


desired. 
LUBRICATOR.—J. 


Mexico. The invention 


Pertaining to Recreation, 

MOTOR CYCLE TANDEM ATTACHMENT. 

W. F. Bracner, San Jose, Cal. The object 
of the invention is to provide an attachment 
by means of which the ordinary single 
senger motor cycle may be converted into a 
two-passenger vehicle with the tandem 
without any changes in the structure of the 
vehicle itself. The attachment is simple and 
inexpensive and easily attached and detached 
No change is necessary in the construction of 
the cycle. 

TROLLING HOOK.—J. P. Tr.rorp, 
Sound, Ontario, Canada. The invention relates 
generally to trolling hooks for fishing, and the 
principal purpose is to provide a hook having 
the spoon or bait revolubly mounted thereon so 
that when in the water the spoon or bait will 
be attractive to the fish, being re 
volved as the hook is the 
water. 

TOY.—M. A. BuktTHe, University, Va. -In 
this invention the improvement is in toys, and 
its object is the provision of a simple, cheaply 
constructed toy, especially designed to afford 
amusement, while at the same time developing 


pas- 


seats 


Owen 


the spoon 
drawn through 


distance traveled when the taxicab is occupied 
by a passenger 

SPRING WHEEL.—-O. H. Hinps, Le Mars 
Iowa. This inventor provides a novel constru 
tion of spring wheel in which the lateral 
rigidity incident to or characteristic of the on 
dinary automobile wheel will not be impaired 
} and in which springs may be utilized to secure 
the desired resiliency of the wheel in a radial 


direction in a simple and efficient manner 


TIRE.—O. H. Hinps, Le Mar 


iowa 


this patent the invention is an improvement in 
tires and particularly in the means for ex 
cluding dust, dirt and the Hke frem the joint 
between the flanges from the rim and the tire 
which is movable radially in said flanges. the 
present application being a division of an appl! 
cation formerly filed by Mr. Hinds 

STEERING WHEEL FOR AUTOVEHICLES 


—W. P. Fest, Jr., 
this wheel 
formed 


Buffalo, N. Y 


is divided transversely 


so that it is 


rim «i 
practically in halves, or nearly equa 
semicular sections, one of which is fast on th 
steering shaft and the 
adapted to be raised and folded back 


other hinged and thas 


upon th 


fixed section so that it will not obstruct the 
chauffeur in entering and leaving his seat 
VEHICLE WHEEL, \. Brooker, Lancaste 
Wis. The. invention relates to improvements 
in automobile wheels, and particularly to the 
tire therefor, whereby an increased durablk 


resiliency is obtained An object is tu provide 


a tire composed of a plurality of resillent men 
bers, 


preferably of a metallic nature 


and 


spaced 


apart connected together to form a 


tinuous resilient element 
Designs, 

DESIGN FOR A GLASS GOBLET OR 
SIMILAR ARTICLE c 0 Nor tu woop 
White Mills, Pa. In this ornamental design of 
a glass goblet, the article is of the elongated 
type of body and stem, the whole set in a 
somewhat flat stand The flowers, leay and 
tendrils decorating the gla are of peculiar 
interest and beauty Mr. Northwood has 
another design which is very much broader 
and shorter than the one deseribed ind 


set upon a very short stem, the ornamental 


feature being at the rim and extending about 
one-third down the length of the howl shaped 
body 

NotTe.—-Copies of any of these patents wil/ 
be furnished by the Scienriric AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 





quickness of observation, and dexterity of 


this paper. 
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and physical phenomena to which it refers 


ind quite especially to those who, having at 
knowledge 


fresh their memories on familiar points, and 


subject, wish to 


ist some 





to bring their acquaintance with a most fas 


cinating province of physics up to date It 
wished that translations of 
this work into English and French may soon 


year upon the book market 


as unavoidably occur in 


\ few such errors 


rst edition have been noted in perusing 





the h ind may be listed her for 
} t le der On pag 22 in¢ 
elow, the symbol x has apparently b 
itted fter the word Hihe This migh 
vossibly ise some confusion On page 25 


ted that a table of molecular dimen 


ons, et is appended at the end of the 
hook In point of fact this table appea 
wetween pages 64 and 65 On page 106, th 
word Grammolekiilen’ should evidently b 
Gasmolekiiler These trifling errors do not 
f course, in any way det t from tl 

gh value of the wok befor Is 


sy Charles E. Lucke, Ph.D 
The Columbia University 
Price, $2 net. 


New 


Press, 


Power. | 
York 
1911 316 pp 
In 1910 Prof 
ght lectures on the phases of pows 

ctures have now been incorporated in bool 

manne! The titles of th 


form in a worthy 


ures are the following I The Relatio 
Mechanical Power and Machinery to Social 

( litions; II. Means Employed for the Su 
n of Power for t Labor of Men; III 
Essential Elements of Steam-Power Systems 
I\ Prine 
Systems \ 


iples of Efficiency in Steam-Pow 
Processes and Mechanism of th 
(ias- Powe Syster VI Adaptation f Iu 
for the Use of Interna] Combustion Engines 
VII. Water-Power 

l’rocesses Vill 


quences of the 


Systems and Basal Hyd 


Social and Economie Con 





Substitution of 


IHland Labor The lectures ar ill of t 
written with such clearness t fe i 
of ntelligence ought to lb i t ind 


stand them 


A Porrery Primer. By W. P. Jervis. New 
York: The O’Gorman Publishing Com 


pany, 1911 8vo.; 188 pp.; illustrated 

Price, $1. 

It is not surprising that th irt and craft 
ff pottery should appeal strongly to the a! 


tistic bent of mind, or that ts products 


should have raised up an enthusiastic army of 
ectors Its history appeals t us on man 
sides It has associations which bind past 
ind present, foreign and native It builds up 
ommon clay into expressions—often vet 
beautiful expressions—of the higher mind It 
is flower-like in its fragility, in its blending 
ody and spirit Its symbolism has permeated 


the literature of the world for countless ages 
In \ 
dual presentment of 


Pottery Primer” is conveyed to us 

body and mind—the t 
ninology processes and te 
raft, together with not a little of the gra 
freshness that clings to the art 


hnique of tl 


ind eterna 
The illustr 
incient treasures and more |! 


ifions piact In re us examples »f 


works, and 





1dmirably serve the writer's wed purpost 


to awaken the reader t 1 desire for furthe1 
esearch In addition to the 


vases which 


plates, cups, and 


typify succeeding 


phases of 
tory, we have glimpses of panels, lanterns 
fonntains, and mantels of distinction This is 
much more than a mere primer, and i 


addition to Mr. Jervis’s ear 


really 
a noteworthy 


works on ceramics, pottery, and pottery marks 


DEREN VERWEN 
Ry 


RADIUMNORMALMASSE UNI 
DUNG BEI RADIOAKTIVEN MESSUNGEN 
E. Rutherford Leipzig: Akademische 


Verlagsgesellschaft m. b. H., 1911 

In the course of the last decade our know 
dge of radioactivity has rapidly widened. Not 
mily hav the types of radioactive substances 


which emit radiations been carefully studicc 


but much labor has | 


fathom the 


een spent in 


nature of the complicated processes 


which occur in radioactive matter A theor 
has been proposed which for the time being 
explains satisfactorily a great number of phe 


That theory, which is called th 


transformation or 


nomena 
disintegration theory was 
Rutherford and Soddy 

ased upon the supposition that 


first proposed by 


1903, and was | 


the radioactive atom is unstable, and that it 


decomposes with explosive violence at tl 


same time emitting characteristic radiation 





As the result of this atomistix xplosi " 
new atom is produced, quite different from | 

' 
the parent in chemical and physical pr 


These new atoms are also unstable, and 
Thus th 
continue for some time In in 


tions 
give rise to another set of atoms 
process may 
vestigations of this kind standards of son 
kind ars This book of Prof 
Rutherford’s, which is no doubt 


many English 


necessary 





readers in its orig 





xpresses the necessity for a normal mass of 


radium and its use in radioactive measur 
nts, a matter which was discussed at the fast 
radiological congress held in September 1910 


in Brussels 
A YEAR IN A CoAL-MINE 
band Boston: 

pany 1911 

$1.10 net. 

Ten days after leaving college a young Har 
became a laborer in a 
Middle West 
bottom with the aim of lear 


By Joseph Hus 
Houghton Mifflin Com 
12mo.; 171 pp Price 


vard man non-union 


coal-mine of the starting verv 


modern scientific 


ing the business thoroughly The ordinary 
work and life of the underground city would 
hands of an 
th a sympathetic knowledge 
Husband was fortunate 


1lone make good reading at the 


ducated man w 


£ nature values, but 


nough—-or it is our good fortune, if you so 


rrefer it to experience in that one short year 


ill the thrills that strikes, fires, and explosions 


capable of furnishing The result is a 


document of some value as a study of min 


ing conditions, and of interest in so 


dous 


populai 
moments and adventurdus 





days can make it 


mn 


UNSOUNDNESS OF MIND. By T. Clous- 
ton, M.D., LL.D., F.R.S.E. New York: 
E. P. Dutton & Co., 1911. 8vo.; 360 
pp.; 14 illustrations. Price, $2.50 net. 
Popular interest has of late years . been 

subject 





quickened toward this important 


Criminals are more and more availing them 
plea of insanity in an attempt to 
scape punishment. We still ridicule the weak 


minded and subject the inmates of our insane 


= 1 s To unnecessary cruelties ; but we are 
wily learning that a diseased brain is as 
i1uch a physiological fact as a diseased liver 


should attach to its vi 
handles a difficult 
subject in a manner nothing short of masterly 
least 


nd that no odium 


Dr Clouston most 


The volume answers, or at discusses 





illuminatingly, the most absorbing questions 
Since a sane man often appears to irration 
ally, and an insane subject frequently pre 
Sents no irrational thoughts or actions to our 

w, how may we distinguish between a 


und mind? If. in infancy 


t limb is amputated, the corresponding nerve 
lls of the motor centers in the brain shrivel 
lo what extent have we localized in th 
I hese various functionings? What pro 


rtion of us is really unsound in mind? Are 
a itth iffected is the well-known 

ark of the old Quake would lead us to 
ust yr is our universal ind built upon 


firm foundation? Dr. Clouston sketches fou 


s el 1 ord of brain in their characteris 
workings Ilis conclusions are optimistic 
s opposing facts well weighed The rela 


tion of heredity, of nerve exhaustion, of other 


1uses, to unsoundness of mind and insanity 


is made wonderfully clear and, not stopping 


it a mere presentment of the evil, suggestions 


or preventive and curative regimes are given 
The hopeless cases are differentiated from the 
hopefu mania from melancholy, the fune 


difficulties from the organic. and the 


workings of th brain are bared to the gaz 


in a way that all can understand The vol 
ime embodies the latest theories and discover 

s, and clearly conveys knowledge that no 
mirent, at least, should be without Its sug 
gestions. if followed, would vastly decrease the 
world’s troubles and result n the improve 


ment of the human races 

ELEMENTARY CHEMISTRY FOR COAL-MINING 
STUDENTS By L. T. O’Shea. New 
York Longmans, Green & Co., 1911. 
8vo.; 319 pp.; illustrated. Price, 


$1.80 net 


As ti name indicates, this book sets forth 


ich simp hemical principles as bear upon 
work, the welfare ind the safety of coal 
ners and tl value of their product The 
gases found in th tir of coal mines can be 





quately dealt with only by utilizing a knowl 


dge o mical action and combination. This 
niches the problem on its life-saving and prop 
ty ynserving sides On the purely econom 

side of the question. coal itself must be 


garded as a combination of carbon, hydrogen 
nitrogen, oxygen t ind the proportions 
of the determine its value for particular pur- 
again chemical analysis is taking 
i part of growing importance, in that it de- 


termines the value of a coal in its application 


to special uses Colliery explosions are made 

he subject of careful study The book should 
cordial received by all who are interested 
what it s to off 


ABROAD WITH THE FLETCHERS By Jane 
Felton Sampson. sjoston’ L.. C. Page & 
Company, 1911 8vo.; 368 pp.; illus- 
trated. Price, $1.60 net. 

\broad has reference to the 

ZigZ-Zag from Naples to Rome 

Venice and Milar through 

Western Germany 

Netherlands and a descent through Belgium to} 

Paris, thence to London, to Scotland, and} 

back to Liverpool to take the home-going 

Fletchers” are a 


stereotyped 
Florence, 
Switzerland and 


with a dash up into the 


teamer Che quaint old 


couple of the through whose eyes 
all the old 
rew angle rhe 
Fletcher form no 


rural type, 
j 
familiar sights are seen from a/| 


sayings of Thomas Jeremiah 


small part of the recital, 


still atones | 
spontaneity for 


which, showing a ‘prentice hand 


rv 1 certain freshness and 


any technical shortcomings The illustrations | 


ire from photographs by the author, and are 


ery clear and .good 


Harr Hours witH THE SuMMER Srars. 
3y Mary Proctor. Chicago: A. C. Me- 
Clurg & Co 1911 232 pp.; illus- 


trated. 
In this littl 
just the 


book Miss 
kind of information which the average | 
about 
mytho- | 
important con- 
result of much 


Proctor has given 
astronomically-uninformed man _ desires 
the stars Not only does she give the 
logical significance of the mor 
stellations of stars, but th 

discovery 


impeded by a 
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ueries. 


| 


keep your queries on separate sheets 
when corresponding about such mat- 
subscriptions, books, etc. ‘This 
will greatly facilitate answering your ques- 
tions. aS in many cases they have to be re- 
ferred to experts The full name and address 
should be given on every sheet. No attention 

ill be paid to unsigned queries Full hints 
to correspondents are printed from time to time 
und will be mailed on request 


Kindly 
ot paper 
ters as patents. 


T EK. WW. save: Would 
like some information in regard to silvering a 
reflecting telescope What 
What curves 
making high and low 
12-inch reflector of 
focus ? A. You will find in the 
1671 the 
clearly and 


(12538) 


speculum for a 
formula and how to handle it? 
shall I use in power 
eyepieces for a 72-inch 
SUPPLEMENT 
silvering a speculum 
SUPPLEMENT 
article giving the 


process for 
fully 
99 is a full and valuable 


described In 


data for eyepieces of a good range of focal 
lengths We will send these for ten cents 
each 


(12539) B. F. J. asks: Can you give me 
any information regarding paper that can le 
There 


preparing paper so 


discolored by an electric current? \ 


are a number ¢ 


lt ways o 
that an electric current will discolor it rhe 
methods of rapid telegraphy are based on such 


an action. The simplest is to use a paper 
which has been wet with a solution of starch 


and potassium iodide in hot water. The 


dark 


method is to use a solution of 


pape r 
Another 
sodium sul 


turns at the positive pol 
solution of 
With 


produces a pink 


phate in water mixed with a 


yhenolphthalein in alcohol and water 


this solution the negative pole 


color. This is what is used in the well-known 


pole teste which consists of a glass tube, 





filled with a colorless liquid, with a wire let 
in at each end... We add that the strength of 
these solutions may be varied widely with the 
result 

(12540) J. M. 


happened in my I 


Same 
A curious thing 


hous One day 


asks: 





it was just before noon-—the lamp chimney ex- 


pioded into small pieces, measuring, the larg- 
est vA inch down to less than 4 inch The 
made 
AMERICAN 
tell us what was the cause? \ rh 


lamp was not burning rhe explosion 


quite a report. Can the Screnriri 
lamp 
chimney which went to pieces so suddenly and 


rapidly cooling, and 


mpletely was strained ir 


probably was strained more in s directions 


than in others rhe strain was finally so 


great that the glass gave way in the weakest 


place, and then the whole chimney went into 


its Glass should be annealed very carefully 


xy cooling very slowly to avoid such acci 
dents 


the lamp is 


Lamp chimneys sometimes break when 
burning, because one part gets 


much hottet than the others 
(12541) J. M. M 


Hiypothesis assumes the 


The Nebular 


hot bodies 


asKSs: 
cooling 
in space I have been unable to find any ex- 
planation consistent with the present theories 
of heat and of the nature of the ether, as te 
cooling what be 


how such takes place, and 


comes of the heat lost by the cooling body 
Obviously, it must either exist in space or be 


destroyed We cannot assume its destruction. 


The assumption that it exists in space in the 


form of heat waves in the ether leads to dif 
ficulties If 


portion of the heat lost would ever be picked 


this be so, only an infinitesimal 
up by any other body, and the total amount of 


energy in the material universe is and always 
has been constantly decreasing 

Nearly 
narrow and imperfect vacuum of a 
radiation of heat 


vacuum of 


hardly a safe 


assumption everybody knows how 
greatly the 
thermos bottle retards the 
The absolute and 


inust be fa more 


limitless space 
efficient. I shall be greatty 
difficulty, or 
will refer me to some discussion of the ques- 


obliged if you will clear up my 
tions involved A. No one can answer the 
question you ask as to the final disposition of 
the heat radiated into space constantly by the 
sun and all the heavenly bodies. It is as unan 
swerable as that other conundrum, ‘What be- 
comes of all the pins?’ The law of the Con- 
servation of Energy requires us to believe that 
it is received by other bodies which are colder 
and is absorbed by them for a time, to be 
radiated again, and so pursue a ceaseless round 
of radiation 


bettle is not quite correct 


Your statement as to the thermos 
Radiation is not 
little 
radiometer shows that. A century ago or more, 
Rumford 
ricellium 
barometer, and 
affected by external heat, by 
the vacuum bulb in hot 


vacuum. The whirling 
thermometer in a ‘Tor 
found in the 
showed that it was 


placed a 
vacuum, such as is 
immedi 
ately immersing 
water The vacuum 
in the thermos bottle prevents conduction and 
convection, the polished surfaces prevent radi 
prevented. The 
thus becomes the best insulator 


ation as far as it can be 
thermos bottle 
for heat waves which we have. It is a modi 
liquid 
air, made more durable than the usual Dewar 
bulb. You will find in our SuppLeMENT 1855, 
price ten valuable article upon the 
“Heat Insulating Efficiency of the Vacuum 


fied Dewar bulb, such as is wused for 


cents, a 


| Jacketed Bottle.” 
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LEGAL NOTICES 
If you have an invention which you wish to 
patent you can write fully and freely to Munn 
Co. for advice in regard to the best way of 


obtaining protection. Please send sketches ora 
model of your invention and a description of 








the device, explaining its operation. 

All communications are strictly confidential. 
Our vast practice, extending over a period of | 
more than sixty years, enables us in many cases 

to advise in regard to patentability without any 

expense to the client. Our Hand Book on Patents | 
is sent free on request. This explains our 

methods, terms, etc., in regard to PATENTS, | 
TRADE MARKS, FOREIGN PATENTS, ete. 


All patents secured through us are described | 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. | 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 


SECURED OR FEE 
A T E N T S RETURNED 


lh ree report as to Patentability. Liiustrated Guide 

Book, and What To Invent with List of Inven- 

tions Wanted and Prizes offered for inventions 
sent free. VICTOR J. EV ANS & CO., Washington, D.C. | 


Classified Advertisements 


Advertising in this eoltumn is 7 centsaline. No less 
than four nor more than /2 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance 


AERONAUTICS. _ 


BAMBOO.- Special Grades for Aeronautic Work 
up to 2 inches in Diameter. Reed, Rattan, split 
Bamboo for models. tor further particulars address, 
J. Deltour. Inc., 496th Avenue, New York City. 


@USINESS OPPORTUNITIES. 


STEAM ENGINE AND BOILERS.—All grades and 
sizes bought and sold. Corliss engines a specialty, 
bargains offered. Write your wants for any kind 
of machinery. Pratt, Haverhill Street, Boston, Mass. 

YOUR FACTORY AT TULSA will command the 
Middle West. Natural gas power only $2 to #5 H. P. 
per year. 2,000 population. Ample labor, materials. | 
Great oil and coal fields. On large river. Four trunk { 
railways. “ixty-three thriving factories already. For | 
further particulars write Industry, Bureau of Infor- | 
mation, ‘Tulsa, Oklabowa. 

GOOD BUSINESS OPPORTUNITY.— For sale, a 
well established business, manufacturing and selling | 
a specialty rapidly coming into general use. A nice, 
clean, interesting business which can be expanded 
indefinitely. No special manufacturing experience ne- 
cessary, since present trained and reliable help can 
be retained. his is an exceptiona) opportunity for 
any young man who can command $1), Address 
“ Pennsylvania,” Box 773, New York. 


PATENTS FOR SALE. 


FOR SALE OR ON ROVALTY—Patent No. 9'1.640, 
August 17, 1909. Quickly adjustable wrench. For fur- 
ther particulars, address J. Parsons, McCurtain, 
Okla. 














FOR SALE. ~ 

SALESMAN MAKING SMALL TOWNS, just what 
you want for a pocket sideline. Something new. snappy 
and catchy. Write for order book State territory 
covered. RK. Dahne, Sales Mer.. 20s Sigel St,, Chicago, Ill 

FOR SALE.- Full set new series Scientitic American, 
vol. 1 to 18 ine., bound haif sheep, good condition. 
Part of 6 vols, old series. For turther particulars 
address, W. S. Dennett, Saco, Me. 


REAL ESTATE. 


CALIFORNIA LAND, plantefi and operated by ex- 
perts, is asplendid investment. Black figs best of all 
crops. Write. Geraldson Fruit Co., Newcastle, Califor- 
nia. (Packers Geraldson’s Figs.) 


OLD COINS. 

MY NEW 50-PAGE COIN SELLING CATALOGUE 
just out Free. Buying coin catalogue sent on receipt 
of 15 cents in stamps. William Hesslein, Malley Bldg. 
New Haven, Conn. 


HELP WANTED. 


W ANTED—A man or woman to act as our informa- | 
tion reporter. All or spare time. No experience necces- 
sary. $50 to $300 per month. Nothing tosell. Sends amp 
for particulars. Sales Association, 65 Association Bldg. 
Indianapolis, indiana. 

WANTED—A large motor car corporation wants to 
employ a young man who is familiar with lubricating 
oils, and is competent to direct their distribution. Ad- 
dress, giving age, experience and presert connection. 
Only active ambitious man wanted. Address Vils, P. 
O. Box 815, Detroit, Mich. 

LOCAL REPRESENTAI‘LVE WANTED.—Splendid 
income assured right man to act as our representative 
after learning our business thoroughly by mail. Former 
experience unnecessary. Al) we require is honesty, abil- | 
ity, ambition and willingne*s to learn a lucrative busi- 
ness. No soliciting or traveling. This isan exceptional 
opportunity for a man in your section to get into a big 
paying business without capital and become independ- 
ent for lire. Write at once for full particulars. Ad- 
dress E. R. Marden, Pres., The National Co-Operative 
ag eee Company, L 378 Marden Building, Washing- 
ton, D.C. 


MISCELLANEOUS. 


MOTORCYCLES CHEAP.—Send to-day for free cata- 
log of new and used motorcycles. Also motorcycle ac- 
cessories and attachable motor outfits tor converting 
bicycles into motoreycles. Shaw Manufacturing Com- 
pany, Dept. 24, Galesburg, Kans. 

GINSENG Raising is the surest way to make Big 
Money on Little Capital. One acre will yield 5000 Ibs. 
Sells at $6 a lb. I will buy all youraise. Grows any- 
where. Requires your spare time only. !f you are not 
satisfied with your pr sent income, write me today. 
T. H. Sutton, 780 Sherwood Ave., Louisville, Ky. 

MAKE BIG MONEY operating a Daydark Post Card 
Machine. Pboto postal cards made and delivered on 
the spot in ten minutes in the cpen street. No dark 
room necessary-it does not require an experienced | 
photographer to make first-class pictures. Pays a gross 
protit of 500 per cent. Write today for free sample and 
catalogue. Daydark Specialty Co., Dept. V, St. Louis. 

FREK—“INV ESTING ror PROFIT” Magazine. Send 
me your name and [ will mail you this magazine 
absolutely free. Before you invest a.dollar auy- 
where—get this magazine it is worth $l) a copy 
to any man who intends to invest +5 or more per 
month. Tells you how $1.00) can grow to #22.100 
—how to judge different classes of invectments; the 
Real “Marning Power of your money, ‘This macazine 
six months free if you write to-day. H.L. Barber. Pub- 
lisher, 423, 28 W. Jackson Blyd.. Chicago. 

“CAN THE SCIENTISTS BE MISTAKEN?”’—A«x- 
tounding theories. solid basis tor Keivins theory of 
vortex motion. Matter doesnot “ held” together, * at- 
tract,” “repel,” act at any distance, or act without con- 
tact. No “potential” energy. Only one ultimate ele- 
ment, aether. Momentum (motion) of aether. basis of 
al! energy, (and phenomena); mv, true energy measure. 
“An Amazing Calculation: perpetual motion (theoreti- 
cal) based upon system of levels. Orbital vortex motion 
of aether carries earth. Gravity, a “push’ down. Pam- 


phlet, ten cents, (com). C. C. Gates, Tascola, Ill. 





; much beyond this stage. 


| then 
| water. 


| 
Artificial Life 


(Concluded from page #72.) 


| tanks. 


causes or conditions of development and | 
growth. For the egg cell of many plants | 
or animals is in a resting stage and can 
begin to develop, or, it can resume its 
activities, only after fertilization. Quite 
apart then from the relation to heredity, 
the process of fertilization must be some- 
how intimately related to the process of 
growth, the process of cell-division and 
those other processes that constitute the 
life of the organism. To produce articial 
parthenogenesis is therefore to find the 
physico-chemical equivalent of a funda- 
mental vital process. 

For twenty years experimenters were 
able to make various physical and chem- 
ical agents do the work of the living) 
sperm in causing the egg to begin its 
development; but the substitute was not 
quite complete, for the development in 
every case proceeded only a short way. 
A fertilized egg begins its development by 
a division of the nucleus into two halves, 
which form the centers of two cells. Each 
of these divides again, making four; 
these divide into two again, and so on, 
until (in very many species of animals) 
there is formed a hollow sphere of one 
layers of cells (Figs. 4 to 7). At this 
stage all the cells are practically alike. 
From this point on there appear various 
changes and differentiations in develop- 
ment. Most of the earlier experiments in 
artificial parthenogenesis did not carry 
the development of the young organism 
In recent years 
it has been possible to obtain artificially 
parthenogenetic individuals of sea-urchins 
and other organisms developed to a much 
farther stage, in some cases even up to 
the appearance of the adult form. 

The first record of artificial partheno- 
genesis is that of the Russian zodlogist, 
Tl. homireff, who in 1SS€ made the un- 
fertilized eggs of silk worms develop by 
brushing them gently, or by placing them 
for a short time in concentrated sul- 
phuric acid. During the following year 
Dewitz tried to induce development in 
unfertilized frog’s eggs by treating thein 
with corrosive sublimate, and reported 
successful results. But his experiments 
were repeated by Wilhelm Roux, who 
found that what Dewitz took to be early 
segmentation stages in the unfertilized 
frogeggs were merely wrinklings on the 
surfaces. However, Richard and (scar 
Hertwig observed the beginnings of seg- 
mentation under the influence of various | 
poisons. In 1898, Kulagin experimenting 
with the unfertilized eggs of frogs and 
of fishes, obtained the beginnings of seg- 
mentation through the use of diphtheria 
antitoxin. These results have not been 
repeated, and their significance is not | 
clear. Prof. Morgan used a_ variety 
of salts in the attempt to induce arti- 
ficial parthenogenesis, and obtained a suc- 
cession of nuclear divisions, but no true 
segmentation. 

The most elaborate and fundamental 
experiments in artificial parthenogenesis 
are those by Prof. Jacques Loeb, begun in 
1899. After familiarizing himself with 
the behavior of sea-urchin eggs under dif- 
ferent conditions, and in relation to the 
sperms of several other marine anima’s, 
he began a series of experiments that 
have served as the basis for practically 
all subsequent work in this field. His 
first experiment consisted in raising the 
osmotic pressure of the water containing 
unfertilized eggs, by the addition of a 
quantity of common salt solution, and 
returning the eggs to normal sea 

Although the results were differ- 
ent with different species, ke obtained 
positive results with all of them. Yet 
the development of the eggs was not ex- 
actly the same as in the case of eggs nor- 
mally fertilized. 

One difference was that the fertilized 
eggs always formed a thin but distinct 
membrane before developing; the fertil- 
ized eggs developed much more rapidly 
than the parthenogenetic eggs; the fertil- 
ized eggs developed in about 100 per cent 
of the cases, whereas with the experi- 
mental eggs he obtained at first from 1 
to 2 per cent. The larve of fertilized 
eggs had a smooth outline and swem near 
the surface of the water; the larve from | 
the parthenogenetic eggs had a ragged | 


. outline—owing to the absence of 4 mein- | 


| Cremer also 


| 
brane—and clung to the bottom of the 
(Fig. 3b.) From these differences 
it was included that the osmotic action 
of a hyper-tonic solution suffices to initi- 
ate not all of the effects of fertilization, 
but only some. 

But later Loeb was able to induce the 
formation of a membrane in unfertilized 
eggs by the use of certain organic acids 
(monobasic acids of the fatty series, such 
as acetic, butyric, etc.). Now the treat- 
ment of these eggs with the hyper-tonic 
salt solution after the formation of the 
membrane resulted in the normal devel- 
opment of the sea-urchin eggs up to the 
so-called “Pluteus” stage. (Fig. 2.) In 
these the rate of development and the 
surface-seeking habit were also as in the 
fertilized eggs. 

When others tried to check this work 
by repeating the experiments in other la- 
boratories, the results were widely diver- 
gent. Prof. Loeb himself then showed 
that these differences were due to 
the different chemical condition of the | 

| 





sea water at the various biological sta- 
tions: the degree of alkalinity of the 
water is an essential factor. While in his 
earlier experiments he never had more | 
than one egg in five develop, he was able | 
to get 100 per cent after finding the rela- | 
tion of the alkalinity to the beginning of 
development. By means of an alkaline 
bath he induced the formation of mem- | 
branes in the unfertilized eggs of a ma- | 
rine worm (Polynoé), and these were then 
induced to develop into normal larve by 
means of osmotically active solutions; 
and by varying the concentration of the 
salt in the sea water, the rate of develop- ' 
ment could be regulated. By changing 
the alkalinity of the water, the sperms 
of star-fish were so modified that they 
fertilized the eggs of the sea-urchin. 

Step by step the results of these and 
other experiments were analyzed, and | 
Loeb concluded that the first effect of fer- 
tilization, or the first essential for the | 
resumption of activity on the part of 
the egg, is some liquefaction or hydrolysis 
(or both) of certain substances in the 
egg. But how this change was brought 
about was unknown. Hans Winkler 
thought that the sperm brings into the 
egg an enzyme or catalyzer; he reported 
to have caused unfertilized eggs to de- 
velop by treating them with an extract 
from sperms. Dr. Gies, of the College 
of Physicians and Surgeons (Columbia 
University) repeated Winkler’s experi- 
ments nd obtained only negative results. 
Using the unfertilized eggs of fishes, 
had only negative results. 
Loeb showed that it was neither the addi- 
tion of a positive catalyzer nor the re- 
moval of a negative catalyzer that started 
the segmentation. After the activity of 
the resting egg is renewed by either a 
sperm cell or by some one of the physico- 
chemical agents—which Morgan com- 
pared to a stimulus—there is neecea 
something to make the nucleus grow and 
divide; this second factor Loeb considered 
to be something that will start the proc- 
ess of oxidation in a certain direction, 
since it is only through oxidation that 
nuclear matter could be made out of the 
reserve nutrients in the egg cell. 

Yves Delage obtained results parallel 
to those of Loeb, producing a membrane 
on unfertilized sea-urchin eggs by means 
of acids and the subsequent liquefaction 
by means of an alkali. Later he was 
able to combine the action of the two 
factors in one solution by using tannate 
of ammonia. With this combination he 
was able to secure development without 
the presence of oxygen; his methods for 
eliminating oxygen, have, however, been 
criticized. He obtained also similar re-| 
sults with the eggs of starfish. 

As a result of some of Loeb’s work, 
the action of the chemicals used in these 
various experiments was compared to the 
action of ions, or of electric charges. To 
test the validity of the assumption that | 
alkalies acted because of the negative ions | 
(—OH) produced when they were dis- | 
solved in water, and that acids acted be- 
cause of the positive ions (+H), Delage 
arranged an apparatus in which charges 
of electricity could be sent through the | 
unfertilized eggs. He obtained a varying 
number of developing eggs as a result of 
sending first a positive and then a nega- 
tive charge through the preparation. The 
following year, however, on repeating iis, 
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velop through the use of various neutral 


chemicals —organic and inorganic —he| in Boveri’s experiment, and as was also} 
concluded that the artificial partheno-| found to be the case in the larve of | 
| genesis was always due to some specific | Thalassema raised by Lefevre. 

} chemical action upon some catalyzer, and Whatever may be the limits for suc- 


cessfully inducing parthenogenetic devel- 
opment, these investigations must throw 
considerable light upon the nature of 


physical action upon the surface ten- 
Delage succeeded for the first time 
raising artificially parthenogenetic 


sion 
in 


eggs up to the adult form. Two of the| “living matter” and on the problems of 
individuals that had developed almost | heredity. 
to maturity were both males. 


Parthenogenetic development was pro-| 
duced artificialiy by several investigators 
both in this country and in Europe, in 
the eggs of various species of marine} 
worms, echinoderms and molluscs. For 
example, Prof. Lefevre of the University 
of Missouri induced normal development . é opens! 
the eggs of the worm Thalassema mel- points in furnishing a water supply for 
lita by placing them for a few minutes in the canal. The problem at the western 
dilute acids jend is readily solved by the abundance 

Six ce ago Prof. Michael F. Guyer to Lake Erie, but throughout the history 
the University of Cincinnati caused of the State canals, the question of sup 
abhor mas ll ob teem: te init plying the Rome summit level has always 

fe ed eggs gs ve ‘ : 
injecting into them blood or lymph presented more difficulties, and has led 
adult frogs. Although there was te the building of a chain of a 

pry nah . among the hills to the south and within 
that the white corpuscles car- the Adi tacks the ‘th. For the 
ried on (or initiated) some special ac-|- : re oe a _— - or tm 
tiviti within the exe ."eeall aon enlarged canal these existing sources are 
ivities » ~ % ‘ = 
ee ; 3 retained, and the two large reservoirs 
seem that the beginning of segmentation 


are added. 

may have been starteu merely by the ane 
yrickin of the eggs with the needle of The work of building the 
ric y > . . . 
I B . 8s 2 : clearing the site at Delta, for impound- 
the hypodermic syringe. For a few years]. : 

“ : : ee , ing the waters of the upper Mohawk; 
later, Dr. E. Bataillon of the University | . : : : 
e Dil je th fertilized , about five miles north of Rome, is now 

. > ' zed ergs de- 

‘e “~ pennant = 9 oe “ sine “es : es - “| about three-quarters done.- Across 
shanti h Y - rely stauving them with & greater part of the river gorge, 
very fine point of glass or metal. There 


introducti f hemical wide at its base, the dam has reached 
fas : y che ‘al SUD-/|; ° pee 
was no introc uction 0 any chemical su its full height of 100 feet above the 
stance, nor of electrical charge or “po- 


pe . , } id lowest foundation. When the gaps left 
larity or anything else from the outside. | tor the river and an existing canal are 
The shock alone seemed to be sufficient 


. : closed, and the top of the dam ex- 
in some cases to start the segmentation, |tanqed to its 1.000 feet of length, there | 
but in order to have the process continue 


will be formed a reservoir some four 
there is needed the introduction of a Sec-| miles long and two miles wide at the 
ond factor, which he believes to be @/ phase of its triangular shape, having an 
catalyzer, or activator. Similar experi- | average depth of 23 feet and a capacity 
ments made with the eggs of perch were | of about 20,750,000,000 gallons. 
without results, probably because the; ‘he reservoir will be of value in regu 
temperature of the water was not adjusted | }, ating the flow of the stream below the 
to the needs of the animals. Experiments|dam. The present low-water flow is from 
by Bataillon on the eggs of the lamprey | 100 to 150 cubic feet per second, and 
eel, using salt water for starting the | the maximum flood discharge, of which 
segmentation, were successful. the record is about 8,200 cubic feet per 
Following up Morgan’s suggestion that} second. . It is estimated that the reservoir | 
the physico-chemical effect of fertiliza-| will limit all summer floods to a maxi- 
tion and the action of any agent used in| mum of 2,500 cubic feet and winter floods 
artificial parthenogenesis were similar to|to about 2,600 cubic feet per second. 
a “stimulation,” Dr. Ralph Lillie set about | 


Large artificial lakes, built for the 
to find what the common factor was in| ply of navigable canals, are relatively 
these cases. He found that in the stim- 


few in number, and, if we ignore par- 
ulation of a muscle as well as in the | tially natural bodies of water, like the 
fertilization of an egg the first effect was|Indian River Lake, probably there are 
an increase in the permeability of the} not in existence any comparable in size 
protoplasm membrane. Following wp] with those projected at Delta and Hinck- 


New York State Barge Canal 


(Concluded from page 277.) 
paratively low divide in the 
Rome, followed by another 
descent, to the Hudson. From 
will be seen that there are 


vicinity 
continuous 
this it 


of 


of 
the 
by 
from 
evidence 


dam and 


is 





sup- 


| this lead McClendon tried various sub-| ley for the use of the Barge Canal. How- 
stances that cause the solution of red|ever, much larger reservoirs have been 
blood corpuscles and stimulation. In all|constructed for other purposes. The 
cases he obtained segmentation of the| basin at Delta will hold less than one- 


eggs but these substances had nothing in 
common from a chemical point of view, 
except the fact that they increase the 
permeability of the plasma. 

From all the later experiments it 
inferred that the first effect of fertiliza- 
tion is the loss of some substances. This 
may be brought about by changing the 
permeability of the plasmatic membrane 
mechanically, chemically, electrically or 
by change of temperature; and this effect 
seems to be identical with the first effect 
in the stimulation of a muscle, or of a 
sensitive plant, or of a gland. So far 
this agrees with the conclusions of Loeb. 


twentieth part of the 
Salt River reservoir, 
largest in the world, and will cover little 
more than one-third the area of the 
Ashokan reservoir of the New York city 
water supply. 


capacity of the 
in Arizona, the 
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But it is possible that the reason for the|the career of these martyrs of aviation 
beginning of segmentation after the in-| have impressed themselves upon the 
crease in permeability lies in the fact) jmagination of Latin-America. 


that this change brings about the removal 
of a substance—perhaps the product of 
protoplasmic  activity—that interferes 
with further activity. A second stage, 
in fertilization as well as in stimulation, 
is accompanied by a change of electric 


All Peru takes pride in the heroic and 
disastrous feat of Chavez. The remains 
of his aeroplane have been transported 
to Lima, and placed in a prominent place 
in the National Museum, in the hall 
where hang the portraits of the 39 Span- 





potential at the surface of the egg—per-| ish viceroys, Pizarro and his successors. 
haps due to the introduction of new ions,| In the enthusiasm evoked by his trans- 
in the case of fertilization; this condition! alpine flight an aviation league was 
may also be brought about artificially by| founded in Peru, and a Peruvian-born 
means of mechanical, chemical or electri-| employee of the Blériot works—one 
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ous man or woman, Big money made 
by mechantles, clerks, farmers, teach- 
ers, doctors, lawye ers, people from all 
valke of life. E xperience, capital, bus- 
iness training unnecessary. ou can 
own, operate and contro l same private 
enterprise that brought Wilson(banker 
$3,000 in 30 days; Rasp( agent) $168 
in 73 days; Oviatt (minister) $4,000, 
Rogers (surveyor) 82800; Juell (clerk ) 
$6800; Hoard (doctor) $2200; Hart 
(farmer) $5,000. Schleicher ( minis- 
ter) $195 first 12 hours. Hundreds 
*haring similar prosperity — banking 
money, buying hor automobiles. M. Juell 
Don't_ wonder. Same appointment 
should mean same money for you — same power, 
prominence, dignity, respect, influence. Rise to big 
‘ arging®. wage fre edom, ownership and private mon- 
opoly nowing the reason dispels all doubt. Won- 
derful, but true. Strange Invention gives every 
home a bath room for only $6.50; excels others 
costing $200, Abolishes tubs, bowls, buckets, wash 
rags, sponges. Turns ar room into a bath room 
with hot or cold runn water. Think of it! So | 
energizes A sage —s lon ample; cleanses almost } 
automatically; no plumbing; no ter-works; self- 
heating. Gives cleansing, fric’ , massage and 
shower baths. Sosimple child can operate. 
Truly marvelous. A modern home-bathin 
without drudgery, inconvenience e, muss Oo 
lugging water, filling tubs, emptying, clean- 
ing, patio away. Could anything be more 
popular? hink of millions who want bath- 
rooms! Atsight people exclaim: ~ “There, 
there, that's what I've been longin 
for. Little wonder Wilson sol 
102 in 14 days; Hart, 16 in3 hours. 
P Think what you could do. Come— 
fall in line—mcake a fortune. Don't 
iet another get there first. Your 
chance now to secure exclusive sale, 
Devote all or spare time. Means 
phenomenal earnings; no competi- 
tion: fascinating, 
high-grade business- 
Credit given active 
distributors. 
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Great Star 


| at intervals along the cable. 


| writer in 


sielovucic—was imported from France to 


| teach his compatriots how to fly. After 
| several officers had made some progress 
under his instruction, however, the two 
aeroplanes imported for this purpose 
were wrecked. At present the military 
aviation school and the league, though | 


still in existence, do not 
session of an aeroplane. 
given a commission in the 
army, and attached to the legation of 
that country in Paris. ; 

Moissant had a stormy 
tral America before he took to flying. 
As a self-appointed “admiral” he once 
commanded the Nicaraguan  coasting- 
steamer “Momotombo,” and led a fili- 
bustering expedition in Salvador, where 
he laid many villages in ashes and re- 
turned to his ship unscathed. The inter- 
vention of the United States government 
finally forced him into exile in France, 
where he found a congenial field for his 
adventurous zeal in the study of aviation. 
Before leaving America he addressed a 
letter to the Salvadoreans, in which he 
declared that he should one day return 
in an airship and drop bombs upon their 
capital. When rumors of his achieve- 
ments in aeronautics began to find their 
way to Salvador the inhabitants of that 
country were filled with misgivings; and 
these have not been altogether quieted by 
his untimely death in New Orleans. Popu- 


Bielovuciec was 


career in Cen- 


| lar report has it that he was not killed in 


the accident, and is even now secretly 
maturing the consummation of his dire 
threat of long ago. 


The Current Supplement 
mee example of modern methods of 
“A the mechanical handling of materials 
on a large scale is described and _ illus- 
trated in our current SuppLEMENT, which 
shows on its front page a continuous 
unloader at work on the territory of the 
Western Pacific Railroad of California. 
Sir William Ramsay in his recent presi- 
dential address before the British Asso- 
ciation, dealt mainly with the chemical 
elements and the problems which arise 
in connection with their inter-relation. 
No one is better qualified to speak on 
this subject than the great English chem- 
ist. and an abridged report of his address 
is presented to our readers.—The Effect 

of Tobacco Smoke on plants is of interest 
both from a scientific point of view and 
in connection with indoor plants. Care- 
ful observation has shown that this effect 
is far from negligible. An illustrated 
presentation of the subject forms one of 
the articles in this issue. An enormous 
amount of wood is annually going to 
waste in the long-leaf pine forests. Dr. 
Heber has recently made a demonstration 
showing that from one cord of such wood 
from 12 to 16 gallons of turpentine can 
be recovered. One of the phases of tele- 
phone engineering work is the proper 
management and laying-out of the com- 
plicated network of cables for an exten- 
sive territory. Some of the problems that 
arise in this connection are most lucidly 
discussed by F. P. Valentine, in an 
article whose first instalment appears in 
the current SuppLeEMENT.—In a copiously 
illustrated article the principle and con- 
struction of the gyro compass are ex- 
pounded.—Prof. Turner’s article on the 
Map reaches its fourth instal- 
ment, which is devoted to “star  posi- 
tions.”"—-We have become accustomed to 
look upon the Montgolfier balloon as a 
thing of purely historical interest. It is 
interesting to read that of late there have 
been efforts made to improve this primi- 
tive airship and turn it into a balloon for 


practical use.—It is well known that 
owing to the defect of capacity a tele- 
phone cable tends to distort the waves 


applied to it at the speaking end. To 
ing a suitable self-induction, are inserted 


This very 


| important subject is discussed by the 
eminent electrical engineer and wireless 
| expert, Prof. J. A. Fleming.—A German 


Prometheus voices some de- 
cidedly pessimistic forebodings in regard 
to the future of the Panama Canal. While 
we may not follow him in all points, his 


discussion makes most interesting read- 


Peruvian | 





boast the pos- | 





| overcome this, so-called loading coils, hav- | 


ing and should be perused by all.—A con- | 


Send no mon- cise review of the power situation at 
ey — inv e«ti- vs - . 
“SEE IT gate first. Niagara Falls is reproduced from the 
” - . . 
See E ih atuabte basin. sake Engineering Supplement of the London 
ALLEN MFG. 0, 3991 | 3391 Allen Building, TOLEDO, OHIO | Times, 
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Ask your carpenter why 
you need a 


Simonds Saw 


(Pronounced Si-monds) 


He’ ll tell you the teeth are 
so hard and tough, they hold 
their set and sharp edges for 
years with ordinary household 
use. You'll have 


a saw that 
will always cut quick and true 
and not bind. Don’t waste 
strength struggling with an 
inferior saw when a Simonds 
costs so little more. At your 
dealer’ s. 

Write us for ‘‘The Carpenter’s 
Guide Book’’—Free. It tells how to 


care for a saw. 


SIMONDS MFG. CO., Fitchburg, Mass. 


. , x. einen ert 
Chicago Portland, Ore. San Fr; nner oe 
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A handy thing to have 
about the Aouse 








Your correspond- 
ence will be filed 
more quickly and 
found irstuntly 















with a 
MULTOPLEX FILING CABINET 





Here is a more rapid, accurate, and economical filing cabinet. Our 
patented metal partitions inside the drawers keep correspondence always 
upright. Even though the cabinet is crowded to the limit _ filing 
clerks can file, find and remove correspondence with much greater facility. 
Partitions are movable, always adjustable to your needs. 


Multoplex drawers do away RgULro, down cost of inside equipment 
: The “ . 
with crumpled, torn corre- 4 The “Multoplex” come 
tig . 
spondence. They promote ac- A Manne” Ene? nearest to the ideal, fool-proof 


curacy. Do away with guide card expense, Learn all about it from our 
‘Th. ... mene 90 
Permit use of light weight folders, cutting **Faultless Filing. 


Write for Our Book Today 


bow it gives everything that other cabinets give a 
our new features besides also tells of our gt 
check file system. 









cabinet. 
booklet. 






Learn how the Multoplex Cabinet will save you 
money—in the increased efficiency of your Sling clerk 
—in gained accuracy in inside equipment economy— 


Write for our book today mentioning name of your firm and your capacity 


CANTON MANUFACTURING COMPANY, 1380 E. Second Street, Canton, Ohio 










g A HOME-MADE 100-MILE WIRELESS TELEGRAPH SET 


adequate dia- 
361 Broadway, N.Y 


» 
Numerous 


Read Scientific American Supplement |605 for a thorough, clear description, by A. Frederick Collins 
gtams accompany the text. Price, 10 cents, by mail. Order from your newsdealer or Munn C7 Co., Inc., 

















BROOMELL’S VACUUM CLEANER 


The “VICTOR” 


We make a specialty of Electric Stationary Vacuum Cleaners 
for residence work, which you can install yourself in old or 
new houses, also Stationary for Country Homes for use with 


Gasoline Engine, and the VICTOR Electric Portable. 
Send for printed matte . 


VICTOR CLEANER COMPANY, - 








Buy direct and save money. | 
' 
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York, Pa. || 


























The Scientific American Cyclopedia Formulas 
Edited by ALBERT A. HOPKINS 


SIZE 6}4x834 INCHES. 1077 PAGES. 200 ILLUSTRATIONS 
CLOTH, $5.00. HALF MOROCCO, $6.50 POSTPAID 


This valuable work, which is partly based on the twenty-eighth edition of “* The Scientific Ameri- 
can Cyclopedia of Receipts, Notes and Queries,” contains a collection of about 15,000 sele ted 
formulas, covering nearly every branch of the useful arts and industries 
Never before has such a large collection of valuable formulas, u eful 
to everyone, been offered to the public. 

gq This work may be regarded as the product of the studies and practic al 
experience of the ablest chemists and workers in al! parts of the woild, 
the information given being of the highest value, condensed in concise 
form convenient for ready use. Almost every inquiry that can be 
thought of relating to formulas used in the various manufacturing in- 
dustries, will here be found answered. | 





@ The formulas are classified and arranged into chapters of related 
subjects, while a complete index, made by professional librarians, 
renders it easy to find any formula desired. 

@ Those engaged in any branch of industry will probably find in this 
volume much that is of practical use in their re pective callings. Those 
in search of salable articles, which can be manufactured on a «mall 
scale, will find hundreds of most excellent suggestions. It should find 
a place in every laboratory, factory and home. i 








An eight page descriptive circular and table of its contents will be furnished on application. 


MUNN & CO., Inc., Publishers, 361 Broadway, New York 
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Its third year—and HUPMOBILE . 
demand unabated JUST PUBLISHED 24 4 New and Authoritative Book 














and BIPLANES 


THEIR DESIGN, CONSTRUCTION & OPERATION 


The Application of Aerodynamic Theory, with 
a Complete Description and Compar- 
ison of the Notable Types 


By GROVER CLEVELAND LOENING, B.Sc., A.M., C. E. 
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Runabout f) 
Fully Equipped A) Fully Equipped CRITICISMS 
$750 A a. $900 “The first treatise upon aviation which we “Students learned in aerodynamics and 
i ae OR seine 0. B. Detroi have seen which may be styled really com- laymen ordinarily interested in aviation will 
F. 0. B. Detroit + ~ . F. 0. B. Detroit : | ow “em! —- 
GUARANTEED FOR LIFE eee Actual aeroplane designing is the _ find equal delight in reading ‘ Monoplanes and 
central theme of the volume. ... . The promi- Biplanes.” Vie lneuh do peniecess eliiten 
Now, ts third vea amid a bewil- It has gone on being better and better nent types are exhaustively compared, b oee.< to the libraries of those who have realized the 
ering distraction of new models and until now with more than $100 The ragga yy ers ‘el aie of — > .* desire a work 
: . . : — Koc » ve ©. ronicle. it i i 
ew prices——the Hupmobile is bought added in improvements and almost as , . . pet me S aieoiiiel dan ran 
; ; ioieal ; “A very complete account of the theory of ~cale-v- - be 
agerly as it was in its first seasor much more in equipment—it 1s as ~ y, i 
' a oe - , . , 2 — iin heavier than air flying machines with a technical no hobbies hidden in the discussion. 
was a sensational novelty—a extraordinary a car as it was three description of nearly all the present types of —Boston Journal. 
nheard of at a price unheard of seasons ago aeroplanes. .... Presents in compact shape “While enthusmstic in his interest as becomes 
“Seg ger Metis Mel Ten teak the substance of aerodynamic theory..... one who has written so superb a volume, Mr. 
| oday its place is firmly hxed. Its hok . . ee rar j 
; ; : Easily comprehensible to the reader who can _ Loening is also rigidly accurate as the most 
aS EPP eh RE OSES! and stronget mpon \t this time we wish to call attention concentrate his attention. .... It is the most exacting scientist could demand. Here is a 
evel-headed buyers who always particularly to the Hupmobile Coupe scientific popular book on the aeroplane that — work which is at once a history and textbook 
sks and alwavs get the most for theit which has been aptly termed a we have come across so far. New York S — a open + Pe: wry 
6 ; : .9 om ori un. at is within the range ctu. ' 
baby grand limousine’. , ‘ , To say that ‘Satine ail Biplan * 
Hupmobile demand has been steady and , “Many writers have failed to realize the , 4 os ith on 
: Sanne temas ti lecuiain aail It has gone a long way toward displacing demand which exists for aero literature in ps te 3 sabi my wp rein ore 
Sis nt thnrot two SCcasons ; . . . . oO 
— the old idea that an enclosed car is which mathematical deductions are a necessary h hiche "= ee ee ee 
well into its third snnittchid on, testis dui but not predominant part of a comprehensive res — ~ B, - hg aoe praise due to 
; 1 e te ot F se fae ; rs -* cali . 
ublic niidence was gained at the out- : “ exposition of the entire subject. For a writer i vee, uffalo News. 
; . ée , : 
set, and has been held through the It was only recently that three residents te steer a straight a cena) y — om has — in a fee = 
nit if f . nd the giving : . P ) bi of trigonometry on the one hand, and the man who wishes to apply practically the 
keepin faith and the giving of of Elgin, Ill , toure dina Huy — peice 7 sy Menara A ine popular experience that hae als Pi cine 
generous value Coupe from Chicago to Minneapolis, age a i mem accomplish whet can —New York Times. 
For weeks our factory has been under Via Mankato, Minn. — more than be done only by one who is himself a thorough 
the supreme test of working day and 500 miles — without trouble of any a a 2 my | —_ ay ge: - 12mo. (6x64 inhny) “ Py» 279 Reonios 
fh : : : ttracttvely bound in clo 
ight in order to produce cars rapidly sort and snowing an average of 25 | aay Groce Same fom He meme : A 
an ; ans tee — —— ee oe - ., a matical atmosphere as to present the whole Price $2.50 net, postpaid 
enough to keep pace with the volume miles per gallon of gasoline over subject from a broad standpoint, making it An illustrated descriptive circular 
. arde . » roads and hills. Last Nove | rae = : es will be sent free on application. 
of orders country roads and hills. Last Novem-| readily intelligible and informative to the less 
The Hupmobile occupies this unique ber a physician of Hammond, Ind., erudite seeker after mages F MUNN & CO., Inc., Publishers 
position because it has been true to drove his coupe home from the fac- —Phila. Inquirer. 361 Broadway New York 
itself and true to the people tory in Detroit. 
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- Save Winter = 
Storage 
on Your Car 
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WOOD DISTILLATION 


for manufacturing ALCOHOL 
and other products of the process 










ORDER |\ 
NOW a 
Fire- 


Pruden System >. Garage 


Use next winter's storage bills to pay half the cost of a Pruden Garage 
and have your car always handy and safe. Many owners use their autos all 
winter long, keeping them in a Pruden, without heat. 











@ Profits from refuse wood and sawdust are in reach of any 
one who will locate near a sawmill. The Scientific American 
Supplement files contain a series of valuable articles on this 
topic which are contained in the following numbers: 


=] 













HUH 


1610—A General Review of the Subject of utilizing wood wastes, and 
the uses to which the wastes may be put. 

1684—The “‘steam” and “‘destructive”’ distillation processes, and names the 
numerous products obtainable from the co-nplete operation. 

1661—Distillation of soft wood, and gives the proportions and quantities 
of each product obtainable, and the various processes used. 








Pruden System Construction is entirely orginal with us 





how different and how perfect the Pruden is in every detail by-products, their description and uses. 


=, Ce Ue iy ane at aes — 1723 and 1724—The general subject of the utilization of wood wastes, 
Unit-Built ead wnerty unlike anything elec. k gives you fire-proaf pro- giving all the products by a clear and valuable diagram showing their relations 
tection in a building as handsome and substantial as masonry, = to each other, and many illustrations of apparatus. 
| Po rtable at one-third the cost. 1592—The manufacture of wood alcohol by a German process which 
| Here's the only portable garage that is wholly fire-proof. No \ first converts sawdust and scraps to glucose and then to alcohol, leaving the residue of 
Handsome wood in a Pruden. Entirely built of handsomely em , \ the wood with 75¢ of its heating value, and in condition to briquette without a binder. 
Da rable as galvanized steel units. You erect it in a few hours with screw scduehauben iain s article on the manufacture of wood alcohol, a very 
: ‘ 
Mason oan _ tad, nd an ‘eatily take hy dows. Pruden 1643—Dry distillation of Beech and other hardwoods comparing 
ry buuding» ‘asl ¢ if —% never need = ies do not depreciate European and American methods, and giving the quantities of products obtained. 
Low Cost in value and are rigidly guaranteed. You simply can’t realize | } 1335—Charcoal manufacture in Germany, with complete recovery of 
| 
Ss — 








1472—“ Distillation of Pine Products” refers especially to turpentine 
manufacture, but covers the by-products as well, and gives information of the 


Mail Coupon for Catalog Today — | = profitable nature of the business. 


until you get all the facts. 











1551—Refers to acetic acid, wood spirit and acetone from distillation of wood, 
and gives a good description of the necessary apparatus, and particularly. of the 














Lean show the Pruden,jatertecking, guivesions points to be observed in operating the plant. 


























The Metal Shelter Company ——- which 2 poy ae "strong pee quneee Prod f Al 1 fr ul h er Oe 
‘ without frame work or foundation. rn whatafew i 
5.52 West Water Street, St. Paul, Mina Jae bandind Deden apeiron. Hamdan | 1736—Production o' cohol from Cellulose, how w w 
at once so as to get your Pruden in time to save win- | 
Send me your illustrated catalog Fwy eee ie —e premotsipment dete | | 
savy fall demand, if you onde : all the articles above mentioned will be mailed for $1.20. Order from your 
Name Other ideal buildings built by the Pruden Sys- N 1 f 
tem, are hu l . warehouses, boat houses ewsdealer or from us. 





and work shops. Write today, giving us name and 








products may be used. 
Each number of the Supplement costs 10 cents. A set of papers containing 


a ema model numberof your car o arf bulding i which — {If MUNN & CO., Inc., Publishers, 361 Broadway, New York City 

Tow n State The M. : 1Sh 1 . y 

Name of your car Model No 5-52 West Water Street ST. PAUL, MINN. = 
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